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ABSTRACT 


The purpose of this study was to determine whether a relationship 
existed between the number of sense modalities used in learning to sing 
one or a series of pitches, and any increase, as measured by a tonal test, 


in the pitch accuracy gained over a specified time. 


An experiment was designed which divided one hundred subjects 
into four groups on the basis of pre-test scores. The pre-test consisted 
of two tasks, one of which was to match a single pitch, the other to 
match a series of pitches. One group was then taught pitch matching 
using an audio method, a second group was taught pitch matching using an 
audio-visual method and a third group using an audio-visual-kinesthetic 
method. The fourth group served as a control group. Following treatment 


all groups were given a post-test which was identical to the pre-test. 


The relationships between the variables involved in the study 
were determined by computer analysis using an analysis of covariance, 
a one-way analysis of variance with a Scheffé test and ordered means, and 


a one-way analysis of variance with a correlated t-test. 


All groups showed a significant difference in scores between 
their pre-test scores and their post-test scores. A significant difference 
was found to exist between the audio-visual-kinesthetic group and the 
control group on both post-test scores and all gain scores. A significant 
difference was also found between the audio-visual-kinesthetic group and 
the audio-visual group on the total gain score. No other significant 
differences were found, although the ordered means were consistently 
arranged in the following order, audio-visual-kinesthetic, audio, audio- 


visual and control. 
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CHAPTER I 
INTRODUCTION AND STATEMENT OF THE PROBLEM 


"When the perceptual system has been integrated, 

the child is ready for the next stage of 

development, viz., concept formation." (Roach 

and Kephart 1966,p. 9) 

Educators today are greatly concerned with concept formation. 
Whole curriculums are built around the idea of presenting a few large 
concepts, rather than many isolated facts. Unfortunately, the research 
on concept formation and that of its basis, sensory-motor development, 
have often been carried out in mutual isolation. However, a small body 
of research on such things as intersensory perception, sensory-motor 
development, and motor primacy and its relation to concept formation and 
education has been building up. Fed by contributions from the fields of 
reading, special education and psychology, this body of research emphasizes 
the greater efficiency to be derived from teaching methods which use an 
appeal to each of the sense modalities, or which take into consideration 
the developmental stage of the student and the evidence for motor primacy. 
The theory suggests that if carefully constituted these methods can help 
a child to develop a stable perceptual-motor field upon which to base his 


concept formation. 


For their part, curriculums designed for elementary schools 
often simply presuppose that the student concerned already has a stable 
perceptual-motor field. Music education is no exception. For instance, 
at the grade one level, students are immediately introduced to whole songs. 
Breaking these songs into phrases is often done only for remedial purposes, 
after the fact. Seldom, if ever, is a unit as small as one single note 


dwelt upon. 
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This approach has not been altogether successful, and some 
children seem to be left behind, not being able to tell high from low, 
or one note from another, let alone being able to sing an entire song 
on pitch. Therefore, almost all textbooks in the field of music education 
devote space to the problem of monotones or uncertain singers. Nye and 
Nye, in a widely used standard textbook say: 

"One-half to two-thirds of first grade children 

cannot sing in tune.... With help from teachers 

and growing maturity this proportion is sharply 

reduced in grades two and three until by grade 

four there should theoretically be no out of tune 

singers. An occasional child does not find his 

voice, however." (Nye and Nye 1964, p. 175) 

Several reasons are given for the inability of children to 
match pitch, one of them being a physical disability. But insufficient 
sensory-motor match and/or perceptual distortion are not included in 
either the reasons or the remedies suggested. Advice concerning the 
solution to this problem usually prescribes tone-matching starting with 
the child's tone or tones and expanding from there, or imitating sounds 


heard in his environment. This approach could be used by appealing 


almost exclusively to the auditory sense modality. 


As early as 1940, music educator E. Thayer Gaston was protesting 
that children would not be able to think tonally if they were not given 
tools for the production of motor-visual imagery (1940 p.) /9)> Similar 


thoughts were expressed again in 1958 by such people as Louis A. Thorpe 


and Oleta A. Benn in a National Society for Studies in Education Yearbook, 


Basic Concepts in Music Education (1958). 


Furthermore, a basic assumption underlying such methods of 


wy. 


























a 


sane bie ,liieecsoue spain, bso! Jon ear cnn a 


(wel mozt tight tied oa olde gnted ton ,brinad dial Sd, 02.4 
poe Sybiimy 6 ou oi site gnied snels. dot ata aI asom | 


fetingubs stéum to bier sis ont @xvodsxos IT \acgie  aXoassoimt ae 


sandigquom ‘To maldoyg ails o3 svete poivas 


; “f 
. 


7 
a 
svee soudiwod brebaode boew yleblw s We crc 

y i oe it _ 


tee oy .evagete olidueony 30 


naa hLine @hets Jetta 10 a@bains—ows. of ifad—gap? 
extdcesd wer) glad AgiW Wee <aaud a ynis* Joanne 


vlgteie i)’ vottragorG 2if2 ydizideo antwets bie . 

shite yo Ligne so bah ow: asbeag of feouber 7 
an te 300 09 S50 Yi leo. tee! ite Bivore ausa4 magi 7 

sti $012 Jon ado Dlida. fgnotenseo 1 esgnlu ‘ 


(26f iq) Aa ok ban Sy)  ersysddn -aatey 


oF ASE ti> 2o vatllzdget 903 18? novig s76 euheaoT 7 
insisltiven! a8 yiilidesth fesfayig™ as “gated oon ‘to enh edaaeg eet 

a? feboloul too sve eotyvotelh Imtigsoisq,10\bar orem susan ; 
Hd “eriayvasiion solvba bese gARUS Bsibemey si) co engesay amd versie - 
#diw aoliegye ghidoiem-ehos godkso4aye itanel! weldotq-aldt re weiton . a 
abrvor ontaetint «9°, o¢std mex. galbAsgxe’ bee 2270110 Bae e' hI tits Sify 

yolissey: vd bein od Bloos doaeraqa ela! ~ Sooyifor dine ald 1) boeed 


i“tiiabom sense Yrosibiis at o3 vievieslax® Seenle 
> ¢ 


epitesteny aqw coten) asyeul .d aolesubs phaum ,Ob@L 2a vites aA 





ogyty Jom Siew vata Qa VElanot Pali? os Bldy 90 200, hkper urn te det 
te kemee AV +9 0881) = YTegamt Savely-yovam to poxsduboty nds 30h i 
pares, <P abyss neha se rnodr anal 

ee hel saan one Lae ma nat of - 


ee i a, 2 


= ik 


’ 


> 


s] 
teaching music as those developed by Carl Orff and Zoltan Kodaly, as well 
as the Mary Helen Richards adaptation of Kodély's work, is that inter- 
sensory perception facilitates learning. For instance, In the Richards 
approach to music a child not only hears sounds, he sees their notation 


and moves in time with them. 


There seems to be a dichotomy between the methods advocated by 
our foremost music educators and the methods actually used in many 
classrooms. In those classrooms there is a tendency to emphasize the 
auditory aspect of music to the near exclusion of the visual and inestneric 
aspects. The prevalence of singing rather than rhythmical or 
instrumental work is but one manifestation of this emphasis. Teaching 
songs by note rather than by using a sight-reading approach is another. 
Doing any of these things in isolation from each other, or working back 
from the auditory to the visual or kinesthetic, rather than forward 
also ignores the findings on perceptual-motor match, motor-primacy and 
the stage theory of child development. Perhaps the lack of experimental 
research carried out directly in the field of music on the role of the 


various senses is partly responsible for the aforementioned dichotomy. 


There seemed to be a need, then, for a study using audio, 
audio-visual, and audio-visual-kinesthetic techniques to teach an aspect 
of music, and to measure the efficiency of these techniques using a vocal 


or tonal test. 


Purpose of the Study 


The purpose of this study was to determine whether a relation- 


ship existed between the number of sense modalities used in learning to 
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Sing one or a series of pitches, and any increase, as measured by a tonal 


test, in the pitch accuracy gained over a specified time. 


In order to carry this out an overall hypothesis and several 


more detailed questions were formulated. 


Hypothesis 


There is no significant difference in pitch accuracy gain 


scores among the audio, the audio-visual, the audio-visual-kinesthetic 


and the control groups. 


Questions 


1. Is there 


the post- 


(a) the 
(b) the 
(c) the 


(d) the 


Ja isethere 
pre-test 
Gajaache 
(b) the 
(c) the 


(d) the 


3. Is there 


combined 


a significant difference 
test on Task I, in: 
audio group 

audio-visual group 
audio-visual-kinesthetic 


control group? 


a significant difference 
and the post-test in: 
audio group 

audio-visual group 
audio-visual-kinesthetic 


control group? 


a significant difference 


between the pre-test and 


in scores between the pre-test and 


group 


in scores on Task II between the 


group 


in scores on Tasks I and II 


the post-test in: 
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(a) the audio group 
(b) the audio-visual group 
(c) the audio-visual-kinesthetic group 


(d) the control group? 


4. Are there significant differences between treatment groups on each of 
the following criteria: scores on the difference between the pre-test 
and the post-test in Task I, scores on the difference between the 
pre-test and the post-test on Task II: 

(a) holding age constant 
(b) holding sex constant 
(c) holding S.E.S. constant 


(d) holding I.Q. constant? 


5. Are there significant differences among the treatment groups on: 
(a) pitch accuracy gain score on Task I 
(b) pitch accuracy gain score on Task II 


(c) pitch accuracy gain score on Tasks I and II combined? 
Definitions 


In order to more clearly delineate the study, the following 


definitions are presented. 
Intelligence - the subject's score on the Detroit Beginner's Test. 


Socio-Economic-Status - the subject's score on the Blishen scale 


of socio-economic status. 


Sense Modality - any of the special bodily faculties by which 


sensation is transmitted to the brain. 
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Pitch - the characteristic fundamental of a sound (lowest 


frequency present in the sound wave) as measured in cycles per second. 


Pitch Accuracy Gain Score - is derived from comparing scores 


on the post-test with scores on the pre-test. 
Task I - to match, by singing, a pitch sung by the investigator. 


Task II - to match, by singing, a series of pitches, sung by 


the investigator. 


Design of the Study 


One hundred subjects were randomly chosen from a grade one 
population assigned by a school board in a city in Western Canada. They 
were given a pre-test consisting of two tasks as follows: Task I - to 
match, by singing, a pitch sung by the investigator, Task II - to match, 
by singing,a series of pitches sung by the investigator. The difference 
in cycles per second between the model pitches and the responses of 


the subjects was assigned as a raw score. 


On the basis of their scores on the pre-test the students 
were then divided in four categories: high, med-high, medium-low and low 
scores. Equal numbers of each of these categories were then reassigned 
in a random manner to one of four treatment groups: the audio, the audio- 
visual, the audio-visual-kinesthetic or the control group. Three of these 
groups were given instruction in tone-matching appealing to those sense 
modalities listed in the title of the particular group. The fourth group 


served as a maturation control group. 


All groups were given post-tests identical to the pre-tests. 
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7 
Raw scores, gain scores and information regarding the age, sex, S.E.S. and 
I.Q. of the subjects were then entered on I.B.M. data cards and several 
programs of statistical analysis were run in order to test the hypothesis 


and the questions derived from it. 


Limitations of the Study 


Any research involving people leaves itself open to innumerable 
variables, some of which are almost impossible to either detect and/or 
control. Some limitations regarding the validity of this study may also 


be introduced by the assumptions underlying it. 


It was assumed, for instance, that a consistency of effort and 
effect would result from having the investigator administer all tests 
and conduct all treatments. While this promotes internal validity, it 


may limit the external validity since each person has a unique personality. 


In giving pre-tests and post-tests which were identical, the 
assumption was made that exactly the same thing was measured each time 
and by the same measure. However, if students used the pre-tests as a 
learning situation, the scores on the post-test would be affected. On 
the other hand, if this change were either uniform or random, it would 


not be expected to affect differences between groups on post-test scores. 


The validity and generalizability of the study might also be 
limited by a small population, arbitrarily assigned, and confined to one 


area of the city. 
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Significance of the Study 


"Learning to play aninstrument or to sing proceeds 
most satisfactorily when the material to be mastered 
is presented in such a way that it has meaningful form 
and constitutes a pattern discernible to the pupil." 
(Thorpe 1958, p. 192) 


It is suggested that this study may have the following educational 


implications: 


i 


If one particular method of teaching pitch accuracy proves to be 
significantly more efficient than the others, it may be Boasibie to 
Suggest that appeals to the sense modality or sense modalities involved 
should be more widely used in teaching pitch accuracy at the grade 


one level. 


This study may also contribute in some small way to a clearer 
definition of what constitutes a meaningful form and pattern in which 


to present musical materials. 


It is hoped that this study will focus attention on and stimulate 
more research in the field of intersensory perception, motor primacy, 
and the stage theory of child development, as it relates to the teaching 


of music in the elementary school. 


The results of this study may assist in judging the relevance of certain 
musical activities at the grade one level. In particular, it may 
provide one criterion on which to judge such programs as those of Orff, 


Kodaly and Mary Helen Richards. 
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CHAPTER II 
REVIEW OF THE RELATED LITERATURE 


This chapter will review some of the literatute on 
perception which concerns itself with the role of interrelationships 
between the various senses. It will also discuss recent research in the 
field of education which is pertinent to the subject. The chapter is 
divided into four sections: one on philosophy and one each on physiological, 


psychological and educational research. 


Philosophy 


Two philosophies, with their attendant proponents and opponents, 
are germane to the current study. One is Dr. Maria Montessori's philosophy 
of education and the other is Dr. Jean Piaget's philosophy of knowledge. 

A comparison of these two geniuses was made by David Elkind in the 
Harvard Educational Review (1967), and what follows comes substantially 
from that particular article. Both Montessori and Piaget are keen 
observers with a biological background and a somewhat normative orientat- 
tion. While Montessori is concerned with education for teachers, parents 
and children, and has developed a method emphasizing education through 
the senses and sense training, (Standing 1962, Montessori 1954), Piaget 


has primarily been concerned with logic and epistemology. 


Piaget and Montessori agree with each other and disagree with 
many Soviet psychologists on the value of repetition and manipulation 
to cognitive growth. Piagets' first stage of development has been called 
the sensory-motor stage, and it is postulated that in the course of 
being constituted, intellectual and physical abilities seek to exercise 


themselves on whatever stimuli are available. A child passes through 
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several stages in his’cognitive growth, the first of which is this sensory- 
motor Stage. All other stages are built upon this stage and follow in 
a never changing sequence, although the pace of the passage through 


these stages may vary. (Piaget and Inhelder 1958.) Lavell 1.963. .Hunt 1961, 


Bruner 1964). 


Finally, and most importantly for this study, Montessori and 
Piaget agree that mental growth is an extension of physical growth, and 
that the environment, through the senses, provides nourishment and 
determines what language, concepts, precepts and values a child can or 


will organize. 


Physiological Research 


The policy of evolution has rather been to bring, 

by the nervous system, the so-called 'five' into 

closer touch with one another ... A central 

clearing house of sense has grown up ... Not new 

senses, but better liason between old senses is what 

the developing nervous system has, in this respect, 

stood for. (Sherrington 1958, p. 287-89) 

In 1932 Douglas published an article which stated that the 
senses were part of the nervous system. He also purported to show that 
there were direct neural connections among the sensory projection areas, 
and that each area was also connected to the upper cortex. Hebb was later 
to name this as the association area of the brain (Hebb) 19G9%ep cay) 
Recent research using electrical stimulation and dyes has supported these 
views. A detailed, yet clear and simple explanation of these receptors 
and neural inter-connections was given by Eccles (1958) in an article 


written for Scientific American. In his book, The Neurophysiological 


Basis of Mind (1956), Eccles stated that all information is conveyed to 
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the nervous system in the form of nerve impulses. Regarding sensory 


inputs, Eccles had this to say: 


In all such conditions the alpha rhythm [in 

the cortex] is replaced by fast, small, irregular 

waves ... However, the only necessary condition 

for an observer to see colours, hear sounds, or 

experience the existence of his own body, is that 

appropriate patterns of neuronal activity shall 

occur in the appropriate regions of his brain. 

(Eccles 1956, p. 280) 

An Hungarian communications engineer, who began doing research 
on hearing in 1928, has turned out volumes on the nervous system and the 
senses, particularly hearing. Georg Von Bekesy was awarded the Nobel 
Prize in 1961 for this work. In discussing intersensory perception and 
the similiarities of inhibition in the sensory organs, Bekesy (1965) 
pointed out that this was not surprising since, phylogenetically, all 
sense organs evolved from skin tissue. Alpern, Lawrence and Wolsk (1967) 
note that a portion of the brain called the reticular formation contains 


nerve cells responsive to all types of sensory input and may, along with 


the cortex, be responsible for intersensory perception. 


Some investigators would go further than this and claim that, 
of all the senses, some one sense has primacy. Bousfield (1953) cites 
the following reasons for assuming motor primacy. First of all, he main- 
tains that the motor areas of the human brain appear to develop in advance 
of other centers. Further evidence comes from the spontaneous movement 
in the fetus, motor diffusion in early development, myelinization, the 
dominance of intrinsic neural activity and early learning. Claims for the 


primacy of other sense modalities will be dealt with in a later section. 


Soviet psychologists have done a great deal of work, based on 
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a sound neurological background, which focuses attention upon intersensory 
perception. London (1954) gives over five hundred references in Soviet 
psychology to intersensory activity. He admits that these studies are 
characterized by inadequate instrumentation and methodology and that, 
since 1936, statistical analyses have been in a primitive state, if not 
altogether lacking. However, the Soviet interest in sensory interaction 
has been so sustained and systematic that; 

This research appears to demonstrate that all 

modalities undergo various modifications of 

sensory responses on appropriate application 

of an accessory stimulus. (London 1954, p. 531) 

A.R. Luria (1966) in a critical review gives an overview of 
the work being done in the area of the brain and conscious experience. 

He points to Jung as having shown that there are neurons which respond 
to stimuli of various modalities, as well as neurons which regulate only 
one modality. Another group of investigators have shown that there are 
neurons in both the cortex and the thalamus that respond exclusively to 
such specific stimuli as smooth or broken, vertical or inclined lines. 
In summary, Luria says: 

‘Thus it has been established that information 

reaching the sensory cortex is broken down into 

many thousands of component elements in order 

to be synthesized dynamically in the more 

complex areas of the cortex. (Luria 1966,p. 471) 

More specifically, Beritoff in Cole and Maltzman (1969), 
discusses the role of stellate cells with a pericellular neural net, which 
are predominant in layer four of the primary zones of the projection 
areas of the cerebral cortex. He proposes that these are the cells which 


produce sensations when stimulated. The level of arousal of the sensory 
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13 
elements of the cortex depends, however, upon the tone maintaining 
excitation from the reticular formation. Association neurons are found 
lying between the secondary zones of the cerebral cortex and serve as 
bilateral interconnections of the various perceptual areas. Afferent 
impulses reach not only the primary and secondary zone perceptual areas 
of the cortex but also the association areas, which are further stimulated 
by the reticular formation, the ascending activity system and the thalamic 
nuclei. This description would be in agreement with the work of Bernstein 


et. al. (1969). 


More evidence of inter-or multi-sensory perception comes from 
Zemtova (1969) when he explains the role of the cerebral cortex in 
compensation by the blind, and adds that other subcortical structures 
such as the reticular formation also have a function in aiding compensatory 
mechanisms. Leontiev sums up the Soviet point of view when he says: 

Speech motor stimuli acquire their integration 

significance (abstraction and generalization) 

only as a result of their mutual associations 

in the brain, where their unification with all 

other stimuli occurs. (Leontiev in Cole and 

Maltzman 1969, p. 533) 

A reference to James Case's book Sensory Mechanisms (1966) 
closes this section on physiology. Case describes the sensory mechanisms 
of coelenterates and nematocysts and says that, with these two exceptions, 
independent effectors are hard to find, and that this is reasonable, since 
an independent effector perceives a limited scene and produces only a 
narrow, stereotyped response. Case points out that not only is there 


intersensory perception in man, but that it is very difficult, if not 


impossible, to completely separate the sense modalities. He sees these 
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modalities as being on a continuum. 
Mechanical stimuli of all types form a continuum 
embracing several indistinctly defined modalities, 
the equilibrium sense, touch and hearing. Within 


this continuum, it is difficult to define where 
one modality begins, and another ends. (Case 


1966, p. 33) 

Examples of this overlap between modalities are easily recognized. 
Very low frequencies of sound are perceived by man as vibrations. The 
echo-location used by some animals is another example. The role of the 
semi-circular ear canals in perceiving balance is further evidence. But 
the most convincing evidence is probably the domination of vision among 
the various senses of man (Rock and Harris 1967, Sherman and Turvey 1969, 
Attneave and Benson 1969, Gulo and Brown 1965). It seems evident from a 
review of the preceeding literature that intersensory perception is no 


longer a question among physiologists, but is accepted as fact. 
Psychological Research 


This section will begin by citing psychological research on 
modal primacy and end by dealing in some detail with research done on 


inter-sensory perception. 


The effects of modality on short-term memory were the subject 
of three studies carried out by Murdock (1966 b, 1967, 1968). Using 
common English words, and controlling each experiment ever more carefully, 
Murdock found that retention of both serial and paired associate material 
was better with auditory than with visual presentation. P.R. Laughlin 
et pal; (1968), in a study using concept identification, found fewer 


concept instances to solution for mixed visual and auditory stimuli than 
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for either visual (p. < .001) or auditory (p. < .05) and fewer for 


auditory than for visual (p. < .05). 


Sherman and Turvey (1969), however, would disagree slightly with 
the above. In an article entitled Modality Differences in Short-Term 
Serial Memory as a Function of Presentation Rate, the authors describe a 
study which indicates that with slow rates of presentation, serial recall 
breaks down sooner under conditions of aural presentation than under visual 
presentation. Sherman and Turvey reason that the visual preperceptual 
system can cope with a new stimulus, while the auditory rehearses the 
old. Gulo and Brown (1965), concur with this opinion and in an experiment 
with four methods of presenting meaningful prose to college students, 
found the visual method better than all three types of auditory presentation. 
Perhaps, though, these are not really cases of visual primacy so much as 
they are examples of using two modalities rather than one. Attneave 
and Benson (1969) suggest, for instance, that spatial location is 
represented primarily in visual terms, but of course kinesthesis plays 
a part in this as well. However, Case (1966) estimates that 38 per cent 
of all nerve fibres entering or leaving the nervous system are associated 


with vision. 


Denner and Cashdan (1967) found, not surprisingly, that very 
young children could recall and recognize forms much more easily if they 
were allowed to manipulate as well as look at the forms. Even when a 
form was contained in a glass ball, however, the children who manipulated 
the ball could still identify the form more readily than children who 


had had only visual exposure to it. 


Some of the seemingly contradictory views on sensory modal 
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primacy may be resolved through the following reasoning. Motor development 
precedes other sensory development. At a certain age, however, this "head 
start" is lost and other senses predominate according to the training 
received and the situation existing. The difficulty in confirming the 
predominance of one sense over another is that it is very difficult to 
separate one modality completely from the others. Moreover, preventing 

a subject from, for example, seeing an object does not prevent him from 
imaging that object on the basis of previous experience and responding 
according to his image. A further difficulty is that experiments are 


conducted on people of widely varying age groups and background experience. 


Newell C. Kephart (1960) explains that an infant begins with 
four motor patterns: balance, locomotion, contact, receipt and propulsion. 
The child uses these motor patterns to investigate his environment and 
put together a system of relationships. Gradually the child progresses 


to the perceptual stage. 


Through a matching of the motor data and the 


perceptual data, ... he can now see up and 
down, just as previously he learned to feel 
uppana Gown, ... through such: a projection 


process, the perceptual world comes to be 

systematized and organized in the same fashion 

that the motor world was organized. (Kephart 

LI605 4 p.- 205) 
Kephart also points out that a study of perceptual-motor abilities is 
important because nearly all presentations to school-age children assume 
that the child has established an "adequate orientation to the basic 


realities of the universe, space and time", that the child has indeed 


established a "stable perceptual-motor field". (Kephart 1960, p. 203) 


Perhaps one can conclude from the work on motor primacy and 


17 
the difficulties encountered in isolating one sense modality, that 
intersensory integration and perception is not only possible, but is in 
fact, impossible to avoid. It might also appear that sensory and motor 
abilities are in part learned in conjuction with, or in accordance with, 


Bousfields' and Birch and Lefford's growth curves. 


Support for the ontogenetic development of intersensory liason 
can be found in a study made by Birch and Lefford in 1963. After a 
synopsis of the literature to that time, they describe an experiment they 
conducted using geometric forms and the Sequin Form Board. Children 
ranging in age from five years to eleven years performed matching tasks 
using three different modal combinations. These combinations were 
haptic-kinesthetic, visual-kinesthetic, and visual-haptic. Results from 
these experiments included the following: (a) girls differed significantly 
from boys on three age levels, (b) handedness had no effect on the 
results, (c) the visual-haptic judgements resulted in the least number 
of errors, and most importantly, (d) intersensory judgements improved 


with age according to a logarithmic curve. 


The introduction of oliver T. Hurley's Perceptual Integration 
and Reading Problems (1968) relates perception and cognition. He uses, as 
the basis for his thoughts, the works of Flavell (1963), Bruner (1964) 
and Hunt (1961). Hurley proposes that cognition is built upon perception. 
Cognitive growth really involves integration of sensory schemata, and 


beyond that, integrations of integrations. 


The child, through increased and progressively 
more complex intersensorial coordinations, 
proceeds from an action pattern representation, 
to a use of imagery and finally to the use of a 
symbol system. (Hurley 1968, p. 209) 
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Eugene Abravanel (1968) gives the most comprehensive review of 
the literature in the field since, and including, the work of Birch and 
Lefford (1963). Abravanel reviews the work of some of the Russian 
scholars, such as Zaporazhets (1965), as well as that of Birch and his 
collaborators. He also discusses the role of verbal mediation in cross- 
modality learning and the ontogenesis of effective intersensory 
organization. From this review, Abravanel reaches a conclusion similar 
to that of Hurley, namely, that the perceptual processes pave the way for 
the structures of cognition. It should be noted that both Hurley and 
Abravanel consider that the work of Jean Piaget further reinforces this 


view. 


Howard Bartley (1958) gives several examples of obvious 
intersensory facilitation, for instance, taste and smell. He notes that 
the perception of both loudness and pitch is affected by duration. 
Further examples of functions in which several senses participate are: 
the maintainance of posture, space perception, the appreciation of foods 


and a sense of time. 


Ivo Kohler did extensive work at the University of Innsbruck 
on what he called the formation and transformation of the perceptual 
world. He carried out detailed experiments on the reactions of people, 
including himself, who wore either reversal, prismatic or colored lens 
glasses. From this work, Kohler concluded that, as far as the retina 
is concerned, it is the same whether the observer or his surroundings 


move. 
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The fact that we are able to distinguish perceptually 

between these two types of movement, clearly indicates 

that non-optical variables, for example, kinesthetic 

sensations, while walking, influence perception. 

(Kohler 1964, p. 118) 
Kohler maintains that kinesthetic factors are always involved in the 
perception of directionality and movement. The relationship between sets 
of sensory data,though, is not static. Cooper and Gaeth (1967) speak for 
many researchers, Case, Kohler and Bartley in particular, when they say: 


"at some point there ceases to be a functional distinction between 


modalities". (Cooper and Gaeth 1967, p. 43) 


Various circumstances affect perception. Broadbent (1952, 
1956) has shown that saying even a few simple words interferes with the 
understanding of a fresh message. Talland (1959) has shown that a 
figure can be perceived as a letter, a number, an animal or a mountain 
scene, depending upon the individual's perceptual set, a set which may 
be induced by another sense modality. Birch and Belmont (1965) have found 
social class and/or ethnic differences in ways of perceiving. Gescheider 
and Niblette (1968),in an experiment involving cross-modal matching, found 
that the detectability, temporal discrimination and apparent intensity of 
touch stimuli, may be significantly reduced by simultaneous auditory 
stimulation. Ingram (1956) showed that the brightness of visual 
stimulation produces a corresponding rise in the auditory threshold. 
Witkin found that a sense of balance and specific gravity was often based 
on visual instead of, or as well as, postural experiences and pressures. 
Several researchers tend to think along the lines of Gescheider and 
Niblette who say that the reticular formation of the brain stem may be 


responsible for the suppression of sensation in one modality by stimulation 
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20 
in another. (See also Bernstein, Clark and Edelstein 1969), . In 
considering the aforementioned experiments, it is well to keep in mind that 
the results may have been influenced by such things as the strength, 
duration and affectivity of the second stimulus. However, these studies 


do lend credence to the idea of perception being both intersensory and 


neural. 


Three studies should now be mentioned which have demonstrated 
the possibility of intersensory transfer. Gaydos (1956) had half his 
subjects learn to discriminate geometric forms visually, and then recognize 
them through touch. The other half of his subjects followed the same 
procedure in reverse. The first group performed with 74 to 80 per cent 
recognition accuracy. The second group performed with 84 to 95 per cent 
recognition accuracy. Pick, Pick and Thomas (1966) and Gardner and 
Judisch (1965) have done studies with similar results, leading the latter 
to conclude that "intersensory transfer of a learned principal can be 


demonstrated easily in young children". (Gardner and Judisch, 1965 p. 802) 


Studies have been done with precise forms of intersensory 
perception in mind. Houck, Gardner and Ruhl (1965) tested three groups 
of subjects on a tactile discrimination task. Those pretrained in audio 
modality were more effective than those with no training, but the subjects 
with visual pre-training performed better than either of the other two 
groups. A study by H.G. Birch and Arthur Lefford has been mentioned 
earlier. A further study was done by Birch and Lillian Belmont (1965) 
using two hundred and twenty subjects. The ability to interrelate the 
audio and the visual was studied by the method of equivalence, using a 


pattern matching test. According to Birch and Belmont, growth in audio- 
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visual integration was most rapid in the age interval encompassed between 
kindergarten and second grade and it levelled off at grade five. It 
should be noted that the test involved pencil tapping which, if the child 


sees the pencil, is both visual and auditory. 


Sterritt and Rudnick (1966) noted the discrepancies in the Birch 
and Belmont studies, but found somewhat similar results, which will be 


discussed in the following section. 


R.T. Resnick sums up the preceeding research by saying that not 
only do perceptual integrative abilities exist but they can be improved 
by training. However, the sequence that was described by Piaget, Bousfield 


and others remains constant. 
Educational Research 


Some of the early work with intersensory perception in education 
was done in the area of the physically handicapped. For instance, blind 
people have been taught to substitute echo-location for the visual 
perception of direction and space. ‘The Lexington School for the Deaf in 
New York, one of the leading institutions in the field, is committed to 
a multi-sensory approach to teaching deaf children to cope with their world. 
An example of a recent study in this area is one by Barbara Ann Beggs 


whose doctoral dissertation was entitled The Role of Audition in 


Bisensory Processing of Oral Information Transmitted Through the Medium 


of 8 mm Film to Hearing Impaired Children. Dr. Beggs found that the test 


accuracy of hearing impaired children improved considerably when the 
amplifier and headsets were given to the children along with the visual 


stimulus of the film, although the children could hear very little even 
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with headsets on. 


In the field of language learning, J.R. Trotter (1967) points 
out that, although all children are born without knowledge of verbal 
eos and relations, most children soon learn the language of their 
own culture through simple exposure. A properly functioning ear is 
necessary but not sufficient for the development of ordinary skill. The 
relevant ability is not a sensory peripheral one, but a perceptual, central 


one. 


The learning of a second language is the subject of a study by 
Lawrence Mace (1966). He gave three tests: comprehension, retention and 
speaking achievement, to subjects who had learned a list of French words 
under the following sets of circumstances: (a) speaking before listening, 
(b) listening before speaking, (c) speaking before listening in the 
same lesson, (d) listening before speaking in the same lesson. The 
means for all three tests were higher for those who spoke before listening, 
either on separate occasions or within the same lesson. Mace says there 
are several possible reasons for this situation, but one of these is that 
vocalization may play an important role in speech discrimination by 


supplying supplemental kinesthetic stimuli. (Mace 1966, p. 107) 


The field of reading has been a particularly fertile area for 
spawning research in intersensory perception and integration and in 


putting this research into practise. As Hurley (1968) says: 


Many successful remedial teaching techniques have 
utilized a multi-sensory integration approach. 

Such well known remedialists as Fernald (1943), 
Monroe (1932) Frostig and Horne (1964) and Kephart 
(1960) stress a structured sequential approach in 
which later learnings are based on earlier learnings. 
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They all aim - at least implicitly - at the 

integration of vision and audition with the 

addition of the tactual-jinesthetic when the 

problem is severe. (Hurley 1968, p. 239) 

Delores E. Astill wrote that a multi-sensory technique of 
teaching reading was best for children having visual memory-deficits 
since this would be conducive to the general arousal state necessary 


for "the permanent neurological changes to take place, which are the 


analoques of learning and memory" (Astill 1969, p. 56). 


Birch and Belmont (1965) studied the growth of audio-visual 
integration and its relation to reading readiness. They found these 
abilities very highly correlated at the kindergarten level, but I.Q. 


was more closely correlated with reading ability in later years. 


Sterritt and Rudnick (1966) take strong exception to the 
proceedings involved in the Birch and Belmont study: 

The present findings point to some quite different 

possibilities: (a) the Birch and Belmont test may 

not be a measure of a-v integration or even of 

auditory perception [subject's could see the pencil 

being tapped] (b) when a test requires auditory 

perception or the ability to integrate across sensory 

modalities it may predict reading, independent of general 

intelligence, even at higher grade levels. (Sterritt 

and Rudnick 1966, p. 863) 
This may be the point, since the ability to transpose auditory-temporal 
to visual-spatial formats is the critical function involved in reading. 
However, this writer feels that it may be difficult, if not impossible, 
to design mutually exclusive intelligence and audio-visual integration 


tests. A further complication is the question of whether such tests 


would reflect changes in perception and cognition that occur as a result of 












. io) Efant seen, 6. > mt ra ne yaa 
to Bion 
- af Lc pi gtd isa teatel 


; *} he 
: vi a 4c Tf 4 ‘Eee ad 4 Ling 
art A os atten jean t teptoss sd? To @ 
P Bane al ietstlt ay SYSe a ‘wend dos 
feed 2a Heri YOu xin PR > evo te ~ q. 7 : , =. 


‘ 
1 + _ 


r 4 T « fT 
i Lye i | } 83: TW hl SIME val oe] PR. f - 
t Mii td t iin a > « bia : q a 3 } ? 
5 i] , 4 aracl as { Atte iu wuts 2693 + 
} . I et, : AG "7 Ui ' . ; s% - ~ , 
: aur : Ny =e | : 
: Ff + 7 17 
©. Ai i. 9a ew oS a3 f male 
¥ 7 , =! 2 < > ! 4 A ° - 
f f & 


: 248: Sol 
temo 42 oh ‘ wantin Laois Ingen Inennarss atl 10} : 
1) e7K | : -8o8 bist ; " 


"wer oat! 6 gelnrest lo 2supetare | 


7 : } ! _-4 wt te te it ie on tisrqesnl | 1 
1 ; 5 “Ieor7xoh vidal ¥IsVv acts ilies ’ 
vA ; ' oh - ; ‘ 7 


re + ylseain sTom a 
ul 


a , 






j } : j ty 1 bre 4 j ¥< 
: 
1 
: ; 
: tron ; d b eat x 7 i | wv 
¢ > - + rf 
+ 4 “ 
bc ; 4-09 \3r'tea. 2I7tPnLS sf 5T9 
: 
s « ar 
ioo4 Lie , va A 
> ! 4 
. i yi) Mee 4 a 
’ ‘ f 
a : 
: art art : eet 13K oO} bus 
' { 7 j nr 
sf i . Ore. 1 ~%! 
! B » — 
ss y t 57 FP : 4 LO : hi hae 
Peo 
~ a4 y ai & 4 > 
T ¥ i» 9 | rw fr (eo a1 F] } ts 
{ rr ; ' f<> 
4 . ty <i% pA 
ie -Bisy55 i) A t isyv eo 4 
ia cy 
(Lom tf ,Ge L #2OLTSME pt 


tfidr. 949 sonle ,dotoq osl3 sd Yem 


Ww 


Aiea 4 ““ Ssibus sazogenet) 6 







a a 


» 
- = — ‘i peetaval gerzpnut Laotiiiw od? ef esem10? {nisoqe~teunin af 
: : 7 









aoa Tt sStuattibb od yea $2 ipas ceisiaa ait ,* 
| ibs 


: pS: y ry, me ae ti 
 yinsah Liadak sviauboxs Seb Sey om ; 
- ; a i 7 2 rie bay 





24 
the mastery of reading. On the other hand, perhaps to even ask such a 
question implies a close positive relationship between intelligence, 


reading ability and audio-visual integration. 


Ewers (1951) thought that pitch discriminatory ability might 
correlate with reading ability. However, he found that while memory, 
pitch and loudness are important to oral reading, these do mot appreciably 
affect silent reading. To read well orally does not imply understanding 
of the material read. The relationship between duration of pitch and 


reaction time and attention required in reading was pointed out. 


Wheeler and Wheeler (1954) in a review of literature including 
Ewer's work make the following points: (a) auditory discrimination is 
a factor in both music and language reading, (b) it can be developed 
through adequate and appropriate teaching, although (c) there are 
wide ranges of individual differences in auditory discrimination skills, 


since (d) these differences are largely due to experience. 


The study most closely resembling this present project was one 
carried out by Leverne S. Collet in 1964. Collet noted that there were 
four distinct methods of teaching reading from which a teacher might 
choose: the analytic-visual, the whole-word, the phonic-auditory, and the 
tracing-kinesthetic. Collet's opinion, based on the research to 1964, was 
that a combination of these methods would prove most effective. He 
designed a project which taught nonsense symbols to students by either 
(a) an auditory method, (b) an audio-visual method, or (c) an audio- 
visual-kinesthetic method. He found that test scores improved with the 
addition of an appeal to each new sense modality. He used these results 


to conclude that there is mutual facilitation of perception when two or 
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more sense modalities perceive stimuli as emanating from the same source. 


Research has been conducted in the field of music education 
that is concerned either explicitly or implicitly with intersensory 
perception and facilitation. Orpha K. Duell and Richard C. Anderson 
(1967) made a study in hopes of establishing a difference limen for pitch. 
This limen was difficult to establish since the variability was so great. 
Sixty-eight per cent of the subjects from grades one, two and three could 
discriminate a half-step difference in pure tones. On the other hand, 4 
per cent of the subjects could not recognize differences as large as a 
sixth. A statement made in the report of this study is of interest; 

Nonetheless ... the present study raises doubts 

about the value of primary school music programs 

for some children, and suggests a role for pitch 


discrimination training if effective techniques 
can be devised. (Duell and Anderson 1967, p. 317) 


A statement made by Powell (1969) is even more pessimistic. 


However, certain individuals appear to have such 

a sensori-neural disparity ... as to be unlikely 

ever to be able to sing with acceptable pitch 

accuracy, regardless of the amount of vocal 

experience. (Powell 1969, p. 87) 

Powell found that singing accuracy was more highly correlated 
to vocal experience than to either pitch matching ability or instrumental 
ability. Since Powell's subjects were all adults, it may be possible 


that psychological as well as sensory-neural factors were responsible 


for the inability to sing accurately. 


A very interesting experiment was carried out by Sergeant 


Desmond (1969) in which he attempted to isolate some of the factors 
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26 
affecting absolute pitch among mustetans. tle found that musicians 
invartably denominated most accurately those notes which were played on 
an instrument with which they had been in contact in their early years 
and which, chronologically, had been learned first. This held true 
even if the musicians no longer played that instrument. Notes which fell 
within the vocal range of the subjects were also more accurately 
denominated than those beyond it. This research seems to confirm that 


pitch is learned very early and often is learned as a result of handling 


an instrument. 


The Petzold studies (1959, 1960, 1966) have been lauded as 
being based on solid experimental techniques. One of these studies was 
longitudinal (1966) and all were concerned with auditory perception. 
Petzold reports that: (a) a child's ability to respond accurately to 
auditory stimuli does not change significantly after grade two, 

(b) 85 per cent of all children learned to control their voices by the 
second grade and (c) 8 per cent of the problem singers remain problem 
singers. Petzold's study was normative rather than experimental in the 
sense that no special method of teaching music was followed between 

the tests. To say that 8 per cent of problem singers never improve, 
however, is not the same as saying that they cannot improve and Petzold 
urges greater emphases on readiness programs. He does not specify the 


method or methods to be followed in these programs, however. 


In the spring and summer issues of the Journal of Research in 
Music Education 1969, Jack C. Heller reported on his experiments with 
electronic graphs in musical performance. He found that pitch matching 


improved when the performer could see a meaningful visual display of the 
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27 
fundamental frequency of the tone being produced. Heller concluded that 
"continuous and immediate bimodal feedback [visual and auditory] was more 
effective than auditory feedback in tracking fundamental frequencies of 


tones during musical performance" (Heller 1969,p. 215). 


Terence S. Small (1967) reported that subjects learned to play 
a good tone on the clarinet by watching and trying to match an oscilloscope 
wave pattern. Using this method, the students took only eight weeks, on 
the average, to reach a good tone as compared with two or three years 


for students with only auditory cues to aid them. 


According to J.C. Carlsen (1969) there are three components in 
musical learning: perceptual field, selective process, and internal 
labeling and organizing. There is no learning apart from this perceptual 
or sensory-neural process. 

In music this perceptual field may consist of 

the auditory stimulus of musical sound, or the 

visual stimulus of the printed music or of a 

performing ensemble, or even the tactile- 

kinesthetic stimulus of a musical instrument in 

the hands of the performer. (Carlsen 1969, p. 7) 

The final research to be cited in this section. is that of two 
Soviet psychologists, A.Z. Zaporozhets and A.N. Leontiev (in Cole and 
Maltzman 1969). Zaporozhets says that Soviet theories of pre-school 
education maintain that the complex intellectual processes are based 
on the growth of sensation and perception. He urges Soviet psychologists 
to determine a precise set of requirements for developing sensory processes 
at various stages in the proper order and continuity. He mentions the 


work of Sakulina (1963) and Korzakova (1963) who have done studies on 


developing children's perception of form through drawing, and also 
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28 
Vetlugina's (1963) work in developing children's abilities to distinguish 
pitch and rhythm through musical activities, as examples of the Soviet 


theories on preschool education in action. 


The title of Leontiev's contribution to Cole and Maltzman's text 


(1969) is On the Biological and Social Aspects of Human Development: 
The Training of Auditory Ability. He notes that while "tone deafness" 
is common in Russia, England and America, it does not exist among the 
Vietnamese or among African tribes whose languages entail intoning vowel 
sounds. In an experiment Leontiev showed that discrimination of pitch can 
be improved by a factor of six to eight by giving the subject practice 
in singing the appropriate notes. He concludes by saying: 

Thus an apparently pure receptor function, such as 

that of hearing, depends at least to some extent 

on the subject's motor activities. (Leontiev in 

Cole and Maltzman 1969, p. 557) 

These last studies point out several things that have been 
mentioned before: the indivisibility of modalities, their mutual 


facilitation, the role of training in developing sensory-motor skills, 


and the involvement of neural activity in the sensory processes. 


Summary and Conclusions 


The educational theory of Maria Montessori and the epistomology 
of Jean Piaget begin with a consideration of the role that sensory 


perception, interaction and skills play in the development of cognition. 


In the area of physiology many researchers have confirmed the 
possibility of intersensory perception through the interconnections of 


nerve cells, particularly in the cerebral cortex and the reticular 
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formation. Soviet physiologists and psychologists have done extensive 
work on sensory interaction, especially concerning the cerebral cortex, 
the reticular formation and the thalamic nuclei. The Soviet point of 
view seems to be that sensory stimuli receive their significance when they 
are broken down into component elements and then synthesized, abstracted 


and/or generalized in the more complex areas of the cortex. 


The English-speaking world produces a great many publications 
in the field of psychology. At least one of these, Perceptual and Motor 
Skills, is devoted entirely to sensory perception and skill. Practically 
all the others carry articles in this field, making it very difficult 
to summarize the extensive material available. Some of the articles 
concern attempts to establish modal primacy, e.g. visual or motor. The 
difficulties in this are that the age levels of the subjects seem ” 
affect the results and, most importantly, it is almost impossible to 
conduct a tightly controlled experiment that sufficiently separates the 
modalities to be studied. Other writers have pointed out various examples 
of perception, e.g., a time sense, balance, perception of motion, which 


include at least two sense modalities. 


Other researchers are concerned with the ontogenesis of 
intersensory organization and two researchers claim that this improves with 
age according to a logarithmic curve. Several researchers claim that 
intersensory organization can be improved with training, but the sequence 
of learning remains constant. At least three researchers claim that 
intersensory learning is easily demonstrated. Above all, it is most 
interesting to find that many researchers, theorists and practitioners 


agree that sensory integration, and more complex integrations of 
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integrations are the basis of cognition. 


Work in the field of education has been produced by researchers 
in language, speech, the physically handicapped, music and reading. 
Reading, in particular, has contributed greatly to the store of information 
on this subject. At least two studies were done on the role of auditory- 
visual integration and I.Q. in reading readiness and ability - (Birch and 
Belmont 1965, Sterritt and Rudnick 1966). Laverne S. Collet (1964) carried 
out a study similar to the present one using three different methods of 
teaching nonsense symbols to students. He found that test scores improved 


with the addition of an appeal to each modality. 


There are several studies in the field of music which are of 
interest. Desmond (1966) claims that pitch is learned very early and 
often as the result of handling an instrument. Petzold (1966) found that 
accurate response to auditory stimuli does not change significantly after 
grade two. Heller (1969) and Small (1967) both reported improved musical 
performances with the addition of visual cues to the auditory ones. The 
Soviet psychologists, Leontiev and Zaporozhets (in Cole and Maltzman 
1969) point out the indivisibility of modalities, their mutual facilitation 


and the role of training in developing musical sensory-motor skills. 


From a study of the related literature, then, the following 
conclusions can be reached: Piaget and Montessori in the philosophical 
field, and numerous researchers in the fields of physiology, psychology, and 
education mutually reinforce each other's positions on (a) the possibility 
of intersensory perception and facilitation, (b) its ontogenetic 
development, and (c) the crucial role of training in maximizing this 


integration which (d) leads to cognition. 
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CHAPTER III 
DESIGN OF THE STUDY 


This chapter describes the selection of the sample used in 
the study. It also contains information on the instrumentation and 


administration of the tests and on the collection and treatment of data. 


Description of the Sample 


The sample for this study was taken from six grade one classrooms 
in a city public school system in Western Canada. The schools and 
classrooms used were assigned to the investigator by an official of the 


system. 


The three schools represented were all within the same area 
of the city and this fact is reflected in the range and frequency of 
their scores on the Blishen (1961) scale of socio-economic status (see 
Tables V and VIII, Chapter IV). Since there were no publicly supported 
kindergartens in the city, this was the first year of formal education 


for the majority of subjects. 


A questionnaire completed by the teachers (see Appendix B) 
revealed that the music program at the grade one level in the assigned 
schools was being taught by the classroom teachers. The authorized 
texts being used were Singing Through the Day ( Pitterer. al. 1949) 
and Growing With Music (Wilson 1963). Threshold to Music (Richards 1966) 
charts and a sizable collection of records were available to all but one 
classroom, but were not extensively used. Approximately sixty minutes 
per week were devoted to music in all classrooms included in the study. 


In one half of the classrooms school radio and television broadcasts 
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were included in the sixty minute allotment. Rhythm instruments were used 


in some classrooms. No teacher reported using either films or filmstrips. 


Selection of the Subjects 


A "Request for Assistance in Graduate Student Research Project" 
form was sent to the school board. This form stated the purpose of the 


research and the specific assistance requested. The following are the 


particular requests made: 


1. One hundred subjects randomly chosen from the grade one population 


of four randomly selected schools. 


2. Ten minutes per day with each subject in groups comprising not fewer 


than two and not more than ten subjects for a period of sixteen days. 


3. Three or four days preceding and following treatment, in which to 


test each individual subject. 


4. Information from cumulative records regarding the age, sex, I.Q. and 


socio-economic status of the subjects. 
5. Proposed dates: 


Testing - week of April 27 to May 1, 1970 
Treatment - May 4 to May 22, 1970 


Testing - week of May 25 to May 29, 1970 


The study was approved by the board, and while only three 
schools were available, these were assigned by the Director of Research. 
In consultation with the researcher, the director prepared a letter 


outlining the study, which was sent to participating principals. 
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The investigator contacted the principals by phone and arranged to visit 
each school to meet with the teachers and principals involved. At these 
meetings the details of the study were presented and the role to be 
played by each person was more clearly defined. Access to cumulative 
records was granted and the teachers cooperated by supplying class lists 


and agreeing to the inevitable disruption of classes. 


The names of all 154 students in the six classes available 

were given corresponding numbers. Slips with these numbers were placed 

in a bowl and drawn at random. One hundred subjects or 64.9% of the total 
were chosen in this manner. As Table I reveals, eighteen out of thirty- 
one (58.1%) of the students in the one classroom in the first school were 
chosen. Sixteen out of twenty-five (64.0%) and fourteen out of twenty- 
three (60.8%) were chosen from the two classrooms in the second school. 
Seventeen out of twenty-four (70.8%), seventeen out of twenty-five (68.02) 


and eighteen out of twenty-six (67.2%) were selected from the third school. 


TABLE I 


NUMBER AND PERCENTAGE OF SUBJECTS SELECTED FROM EACH SCHOOL 


SNe Eee nnn 


School Classroom Total Enrolled Number Chosen Percentage 
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3 26 18 69.527 














74 
: a a 7 
+ ae 7 _ - 7 
3 ty G2 Hoag J 


a 
- _ 7. ies 
wrxsa tes. only Vd alugivéinzg Sct baID RASH? Tote (tanewa wit 


aired 
- 
/ 7 ad —- i 
i i a Tene if ie eve? ag bes: <5 ay i vie 1 i. se foam eo? [pase . 7 ' 
m. 
1 #ru vbogse od) To Sitter ee eae teaot 
> i 5 “T ‘ 2. t is. (7% $4 h r Lae tet ot - y 
f ry by cary y yoo! ow enw aerieg {ie vd be catq 
t t } i i 7 i 
: ; ; etl os sith 3) by & yoo 
h 0 =] pap rr 
(4 | : tee 3 Lea Tw 
' P { } py vas! 
] } | - 
2 
, P + hho ~) nevig stow 
ei , ! ’ : ; a 
~ 5 rit 
7! j i eray 744 
; ' , 7 
4 . pwd ie 
: : WU 
. ‘be a 
P ) h~IM 
i! i 
wi La ae 
‘egu 3 aao7e’ ‘toy fil 


———— 








“saz. é 





34 


Description of the Tests 





The pre-test and post-test used in the study were identical. 


They consisted of the following two tasks: 


Task I. In Task I each subject had to attempt to match, by 
singing, a pitch sung by the investigator. The pitch chosen had a 
fundamental frequency of 480 cycles per second and was sustained for 
a period of four seconds. This sound was taped on a Sony 200 Tape 
Recorder. In order to insure consistency and exactness in pitch level, 


the tape recorder was attached to a 32 MHz Timer-Counter. 


Task II. For Task II, the subjects were instrtccted to match, 
by singing, a series of six pitches sung by the investigator. These 


pitches were arranged in a phrase as follows: 





All pitches used were within a range of one octave. It should be noted 
that the first, fourth, and sixth notes in the phrase were sustained 
and had a fundamental frequency of 480 cycles per second. This phrase 
was taped with the same precautions being taken to insure consistency 


and exactness of pitch level as were taken with Task I. 


The rationale. To sing one pitch accurately involves simple 
imitation but to sing a series of pitches accurately also involves a 


somewhat longer memory span, and more important, the ability to judge the 
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35 
distance between pitches. In other words, Task II requires a more complex 
and difficult response than Task I although they can both be classed 
as tests of pitch accuracy. Some children who are able to match one 


pitch fairly accurately have not yet learned to match an entire sequence 


of pitches. Therefore, it was considered necessary to have both tasks 


included in the study. 


Pilot Study 


The purpose of the pilot study was to check the procedures to 
be followed and the time required in administering the tests. In 
addition, suitability of the tasks for the age level and memory span of 
the subjects was to be assessed. Another consideration was the suitability 
of the data for recording and testing on the timer-counter. As a result 


of this pilot study, several changes were made. 


The pitches used in the two tasks comprising the tests were 
found to be within the easy voice range of the students. However, it 
was found that the original phrase for Task II was beyond their memory 
span. Subsequently, a revised version,somewhat more rhythmical and using 
six notes instead of seven, was arranged and found to be acceptable. 


(see Description of the Tests) 


At one point consideration was given to having a band filter 
attached to the timer-counter in order to exclude overtones from the 
count. However, the pilot study revealed that at a certain volume the 
tape recorder itself acted as a band filter. Therefore, arrangements were 
made to have the tapes dubbed for volume control and care was exercised 


to exclude extremes of volume during the actual testing. 
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Administration of the Tests 


The rooms assigned for the study were a nurse's room, a staff 
room, and a classroom. In each room the shades were drawn and as many 
distractions as possible removed. A desk, an easel and two chairs were 
provided. The desk held only the two tape recorders, the class lists, 


the individual information sheets and pens and pencils. 


A script was prepared but was not rigourously adhered to since, 
while all children recognized the tape recorder as such, some children 
had more experience with it than others, and some needed more encouragement 


to sing than others. 


The model pitches for both tasks were played on the Sony tape- 
recorder upon which they had been recorded. The student responses to the 
two tasks comprising each test were recorded on another Sony recorder. 

The resulting tapes were dubbed Sony to Sony through an Ampex Sound System 
in order to control the volume. The tape recorders themselves acted as 
fairly effective band filters as long as volume was controlled. The 

tape recorder upon which the sounds were recorded was then connected to 
the 32 MHz Timer-Counter and a set of headphones worn by the investigator 


and the responses were played back through this system. 


The subject's raw score on each task was the difference, in 
cycles per second, between the sound made by the subject and the 
corresponding sound made by the investigator. In this way, a subject 
showed improvement if his raw scores on the post-test were smaller than 


his raw scores on the pre-test. (See Chapter IV) 
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Treatments 


Different treatments were administered to three of the four 
groups formed subsequent to the pre-test. However, these treatments were 
Similar in some respects. They all involved daily instruction sessions 
of ten minutes duration. These sessions were carried out on sixteen 
consecutive school days during a period encompassing four weeks in May 
1970. All instruction was centered on tone-matching and attempts to 
improve the pitch accuracy of the subjects involved. Each lesson plan 
was carefully written out in full much like a television script ee 
far as possible, these plans were rigourously adhered to. While this 
tended to be somewhat rigid, it was thought to be more consistent from 


sub-group to sub-group than an "outline and ad lib" approach. 


The lesson plan booklets included a list of materials and a small 
copy of the wall-charts used. These wall charts were manuscripts of the 
phrases being sung and were used in two out of the three groups. A 
section of each lesson plan booklet was reserved for anecdotal records of 
each group and a separate tally sheet was kept in a conscientious attempt 
to equalize individual attention. An example of a lesson plan is found 


in Appendix A. 
In general, the lesson plans followed the ensuing sequence: 


Lesson One; 
Listening, Identifying and Imitating Sounds. 


Difference Between High and Low Sounds. 


Lesson Two; 


Vienna Choir Boys Selection. 
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Siren Sounds. 


Lesson Three; 
Singing Roll Call. 
Echoes (several notes on one pitch). 


"I must listen more carefully to my voice." 


Lesson Four; 
Echoes (one pitch, 480 cps, "sol"). 


"I must listen more carefully to my voice." 


Bounce sound around the circle. 


Lesson Five; 
Echoes on variations of "sol-mi" eg. "Cuck-oo", "Hee-Haw"'. 
Which sound is the highest? 


Guess who is singing. 


Lesson Six; 
Tune in to "sol". 
Echoes "Evening Papers", "Here Kitty Kitty Kitty" etc. 


to pitches "sol-mi" or "mi-sol". 


Lesson Seven; 
Echoes - "sol-mi'' and "mi-sol". 


Tape and play back each child's voice. 


Lesson Eight; 
Introduce third pitch "lah" with the jingle "Johnny is a Joker". 
Which is highest? Lowest? 


Each child make up own words to phrase. 
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Lesson Nine; 
Echoes. 
Which notes are higher? Lower? 


Chime-in song - "Echoes". 


Lesson Ten; 
Phrase practise. 


Chime-in songs Echo and Train. 


Lesson Eleven; 
Introduce "doh" as lowest sound. 
"Lah-sol-mi-doh." 
Echoes « 


Chime-in Song Train. 


Lesson Twelve; 
Phrases using "doh-mi-lah and sol", 


Game - Bounce - Catch. 


Lesson Thirteen; 
Phrases using all four sounds, 
"Rain Rain” “It’s Raining” etc. 


"T must listen more carefully to my voice." 


Lesson Fourteen; 
"Knock, knock, knock". 
"Johnny Is Far Away". 


Tape and Play Back Each Child's voice. 


39 














| er 
fyswol . Saergtdwte fain WadHe : et 


jase 


seligeig seed 


2 Te 
pipiT bas odo. egdoz ni—agldd if 


rinvell nomad | 

sbiues iaswol ‘*e “lob! soberoer 
" dinb-ta=)oetod” 

segura 

Hteax!) Rone ni-sebnD: 


— 


"Tos baie *dit-Lndabl” soles esvioaala 
we 7 
Hote) -— satvoll - seed 


elinnge vo? Lle grie apenalt 


ogo. “guinine e' 21" “glee aie = 


7) 


on yidyisvso d10m' nadett reun Xf 





40 


Lesson Fifteen; 
"Knock, knock, knock", 
"Hear therBells" 


Guess who is Singing? 


Lesson Sixteen; 
Review of Sounds. 
"Johnny is far away". 
"Hear the belis". 


Train (Chime-in Song). 


With the exception of the games, practically all materials 
used can be found by surveying a number of standard grade one texts. 
Most lessons either began or ended with a familiar song. It should be 
noted that the first four lessons were devoted to matching only one 
sound, the next three lessons to matching two sounds, the following 
three lessons to matching three sounds and the last six lessons to phrases 


using all four sounds. 


The major difference between the treatment groups was in their 
appeal to various sense modalities. The three groups will be discussed 


separately. 


The Audio Group. The first or audio group was taught tone- 
matching using an appeal primarily, if not exclusively, to the auditory 
sense modality. A deliberate attempt was made to eliminate all visual 
and kinesthetic clues. Listening attentively was stressed in order to 


learn to match a pitch or a series of pitches more accurately. 


The Audio-Visual Group. The audio-visual group was taught the 
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Same basic lessons as the audio group but was given visual as well as 
auditory clues and cues. Large wall charts of the notation of the phrases 
being sung were prepared and children were encouraged to follow the rise 
and fall of the sounds as they sang them. At times Orff instruments 

were used to demonstrate changes in pitch but the children were never 


allowed to play these instruments themselves. All kinesthetic clues 


were avoided. 


The Audio-Visual—-Kinesthetic Group. The third or audio- 


visual-kinesthetic group combined appeals, as the name would sigeeant to 
the auditory, visual and kinesthetic sense modalities. Careful listening 
was encouraged and wall charts were provided as were Orff instruments on 
which they were encouraged to play. They were urged at all times to use 
hand, arm and/or body movements in accordance with the rise and fall of 


the pitches being sung. 


The Control Group was pre-tested and later given post-tests, 


but was not given a treatment between tests. 


The large treatment groups were divided into small instruction 
groups of four to eight subjects, depending on the number of students 
assigned to a particular treatment group within each school. As 
discussed below, several controls were built in to the administration of 


both the tests and treatments. 
Test and Treatment Controls 


1. All groups were instructed and all tests administered by the 


investigator. 
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Positive reinforcement was used as a matter of policy. 


The same tape-recorders were used throughout the study, and the controls 


on the play-back machine were maintained at the same level throughout 


the tests. 


The settings on the timer-counter remained fixed throughout the 


study. 
The rooms used were kept as free as possible from distraction. 


A script was prepared as a guideline for the investigator in 


administering the tests. 


During testing, the subjects were given verbal instructions and at 
least one practise taping in order to put them at ease and to be 


sure that they understood what to do and how to do it. 


Each lesson plan was written as a script and carefully adhered to 


during treatment. 


The same musical instruments and notation charts were used for each 


treatment group. 


Tallies were kept of individual responses during treatment in order 


to equalize individual attention. 


Each school in the study contained subjects who were members of each 


of the four treatment groups. 


Within schools, small sub-groups were given the treatment at varying 


times and in differing order, according to a system of rotation. 
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Collection of the Data 


Data information sheets were prepared for each subject. The 
name of the school and that of the child were entered on these sheets, 
along with an identification number. Inspection of the cumulative 
record for each subject was made in order to supply data regarding the 
age (in months), sex, socio-economic-status and I.Q. of each subject. 
Since the I.Q. scores from the Detroit Beginners Test were recorded on 
the cumulative record cards as a letter and a number, these were 
translated by the researcher into 1.Q. points and noted accordingly on 
the information sheets. The father's occupation (or mother's in the case 
of a maternal one-parent family) was listed and the Blishen Occupation 
Class Scale (Blishen 1961) was then consulted by the researcher and the 
appropriate numerical value representing the parents socio-economic 
status was assigned to each subject. This information was also recorded 


on the information sheets. 


Nurses reports were read carefully for notice of hearing defects, 
but none were reported for the subjects involved in the study. Two 
children were recommended to the nurse for examination during the time of 
the treatment, however. One was found to have a moderate hearing defect 
in one ear but since his left ear was healthy he showed no difficulty in 
learning to match pitch. The other subject was found to have a strong 
hearing loss in both ears and was unable to make progress in developing 
pitch accuracy. Both of these subjects had been assigned to the audio- 


visual-kinesthetic group. 


Other data recorded on the information sheets included the 


treatment group to which the subject was assigned, and as the information 
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became available, the place on the tape where his or her response was 
recorded. Eventually, the scores from the pre-tests and the post- 
tests were also added. After the pre-tests the subjects were divided into 


four categories according to their scores (see Table II). 


TABLE II 


DIVISION OF SUBJECTS ACCORDING TO PRE-TEST SCORES 











Category Scores Interval off Pitch Number of Subjects 
High +15 cps Less than = tone 32 
Medium High +15 cps to +50 cps’ Less than 15 tones 24 
Medium Low +50 cps to +100 cps Less than 2= tones 16 
Low > +100 cps More than 25 - 3 tones 28 


Subsequently, eight high, six medium high, four medium low and 
seven low scoring subjects were randomly assigned to each of the four 
treatment groups: the audio, the audio-visual, the audio-visual-kinesthetic 
and the control. Each treatment group, then, had twenty-five subjects. 
These groups cut across all classes and schools involved in the study 


(see Table III), 


Within some schools, the treatment groups were sub-divided into 
two smaller groups in order to provide a more manageable size group for 
the size of the rooms used, and in order to more evenly distribute 
individual attention. The students were instructed in tone matching in 


these groups for a period of sixteen consecutive school days, after which 
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TABLE III 


DISTRIBUTION OF TREATMENT GROUPS ACCORDING TO SCHOOLS 


Group School Number of Students 
eee een a ee ee Bee kre Oe ee ne ey ee ee 
Audio 7 4 

II i 

TI 14 

Total 25 

Audio-Visual I 4 
Tt 5 

IIL 16 

Awa ecw 75s) 

Audio-Visual-Kinesthetic L 4 
Il 7 

Tit iu 

Total 2), 

Control i 6 
II ak 

LIL 8 

Total 25 


a post-test was administered and the raw scores recorded on the information 


sheets. 


All this information was later coded and entered on I.B.M. Data 
Sheets in order that the Computer Data cards could be punched appropriately. 
Following this several programs of statistical analysis were run in order 


to test the hypothesis and its resulting questions. 


Statistical Procedures 


Variables: 
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x, ~ age X, - Treatment group 
X, ~ sex Xe Pre-test, Task I 
x4 S.E.S. xX ~ Pre-test, Task II 
xy ee Xe - Post-test, Task I 


Xq ~ Post-test, Task II. 


Other variables, such as gain scores, were generated by DATRAN 
statements as needed in order to test the hypothesis and its related 


questions. 


DEST@2 (Descriptive Statistics) was used to find any correlations 


between variables and the direction of such correlations. 


AN@V12 (One-way Analysis of Variance) was used to test within- 
group variance as suggested by questions one, two, and three under the 


hypothesis. 


ANCV1@ (One-way Analysis of Covariance)was used to test the 
significance of the differences between groups holding age, sex, S.E.S. 


and 1.Q. constant, according to question four. 


The fifth question, which most nearly resembles the overall 
hypothesis, was tested using ANOV15 (One-way Analysis of Variance). This 
procedure tested the results for any significant difference between the 


groups on post-test, pre-test, age, sex, I.Q., S.E.S., and gain scores. 


Programs were run using raw scores and also using inverse ratio 
scores (see Chapter IV). All of the above analyses were completed through 
the computer facilities of the University of Alberta, Edmonton, Canada. 


An I.B.M. 360-67 computer carried out the computations. The programs 
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used were prepared by the Division of Educational Research of the University 


of Alberta. 
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CHAPTER IV 
THE RESULTS OF THE INVESTIGATION 


This chapter reports the results of the analysis of the data 
collected during the experiment. Also presented are the results of the 


analysis in terms of the stated hypothesis and subsequent questions. 


In order to test the hypothesis, one hundred children were 
selected at random from six grade one classrooms within three public 
elementary schools. Children were assigned to one of four groups on the 
basis of scores on a pre-test of pitch accuracy. Each group contained 
the same number of high, medium high, medium-low and low scorers. One 
group served as a control while the other three groups were taught pitch- 
matching by either (a) an audio method, (b) an audio-visual method or 
(c) an audio-visual-kinesthetic method. Following this, all groups were 
given a post-test which was the same as the pre-test. Each test consisted 
of two tasks. For Task I, the student was asked to match, by singing, one 
pitch sung by the investigator. Task II consisted of matching a series 
of pitches sung by the investigator. Information was also collected on 
the age, sex, 1.Q. and socio-economic status (Blishen scale) of each 


subject. 


All data were punched on I.B.M. cards and appropriate programs 
of statistical analysis were run on the I.B.M. 360-67 computer at the 


University of Alberta. 


The first matter to be dealt with is the homogeneity of the 
groups. A one-way analysis of variance (AN@V15) was run in order to test 
for any significant differences between the groups prior to treatment on 


age, sex, socio-economic~status, I1.Q. and pre-test scores. 
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The mean chronological age of all the subjects was found to be 
83.010 months with a standard deviation of only 3.892. The mean ages for 
each of the four groups and their standard deviations are given in Table V. 
Despite a significant difference overall, (Table IV) the Scheffé test 
showed no significant differences between any two groups on age. (see 
Table VI). The means of the treatment groups can be ordered from oldest 


to youngest as follows; audio-visual-kinesthetic, audio-visual, control 


and audio. 


Forty girls and sixty boys were included in the study, but no 
significant differences were found in their distribution among the four 
treatment groups (see Tables IV, V, VII). The treatment means ordered 
according to the number of girls in the group are as follows: audio-visual, 


audio-visual-kinesthetic, audio and control. 


Table V also gives the means and standard deviations on socio- 
economic status and I.Q. for each group. The total mean for socio- 
economic status was 37.569 with a standard deviation of 9.376. The mean 
for all subjects A I.Q. was 103.870 with a standard deviation of 15.503. 
Again no significant differences were found between the groups on these two 
criteria (see Tabies IV, VIII and IX). The ordered means were audio, 
audio-visual, audio-visual-kinesthetic and control for socio-economic 
status; and control, audio, audio-visual-kinesthetic, and audio-visual for 
I.Q. In terms of these four characteristics: age, sex, socio-economic 
status and I.Q., the total sample was found to be quite homogeneous. This 
is a reflection, in part, of the assignment of schools by the school 


board. All schools used in the study were in a primarily working class 


district of the city. 





a 
- a 
: 
¥ . a - . 
y i? - 
as it ; 7 
ao 
= 2 ° 
d z 4 4 ran il » 7 
o¢ oF bavel ssw etgstdwa ant ite to spe is 5 golononte = 





5 heao-waue - £8 







Wr 808.6 vine Jo noirairs> hyeEbue IR 


YO? gage vss ef ; 
i ealiatveh bishoate afadd bie egagsy ao? sits | et 
a (YJ rdéa'l ifeesen sore rSIRo sasoliingin & supa 
- - ‘ 4 - ~ & ’ ; 7 
: . Vas adswied assnssStlb oneoke tages oe 
Q 
% ; 1 GenIes) sid? io rau Sit PY 
[ a thus nid-leuntveohbua tewollo? #s 
ity * '¢ salty 324 7 L 
y ba ONS he we bei 
i ar 4 id STSy & ; 5% iib 
E { : t j V ; PT. aS ke P quo 


ey 
ee 
i ' : r ; ; +4 r alate to usdmin ort oS galbvooon 





. aimors9~ 015 soi fovanes bas 2tiod2senbiteuslv-ottes , lesbiyaibus 


is z 22 64 










- 
1 } p a 
7 ‘393 i sumby-olbus bos ,otaonoesola-lapalv-olfvue ,ofoe8 ,~forues hes ;autB2 
; ; m 7 7 
oime ase-olsvea ,xSe 4248 Legh satass5e%m do auc x ened te amas 
i eee: ) ae 


5 
















sy 
r oi eeuneit sahup sd 03 Sttuvod ape efi ek aos 
ail = : 


& 
a 





50 


a a eee 
————woua_zwoe<=os$0@apasSsSamoqz‘“aloOnunWwmuqwuDoO0D92aS>S$SeeeeeeeeeeeeSEx«{X S Oo 


96 L7°T06% 1oit1y 
SES 0 97°0 € 88° TSST sdnoiy {iets 
96 €9°888S AOIAY 
296°0 OF-O € 002 TLS sdnoig T eid 
96 GS°9%7Z ZOLIY 
989°0 0¢S°0 € Co. Cae sdnoiy 0 Va 
96 79°68 A0IAG 
GSS°0 O7ee 0 € 8¢S°79 sdnoiy “Stas 
96 97°0 Aoriq 
TOv°O 66°0 € 7Z°O sdnoiy xos 
96 CZ °4T A0OIIg 
61T0°0O 7y°€ € 86°8h sdnoiy ase 
ee ae ee er ee Oe Se ee eee 
d d ad SW “30AN0S uoTieqtag 





a —— 


(STAONV) INAWLVANL OL 
YOlYd VIUALINO XIS NO SdNOwD NAAMLAG JONVINVA AO SISATVNV 


AI WTavi 


. SISAT 
} oe - [> -_ 


. co” 50 ¢ sy} e12vdaK 
A encciee 
a _ 


_¢zguoua) ‘neneraaaT 





Sik 


ee ee ee ee ee ee 
a 





G70 9S OCG tg c70°9S 8 §86080°%7S €06°8S 008°eSs vise (Sep ARISES ooh Mgr EL AOI S'S) Tigesd 
Oo Scie OCS ES Sco OF O7089S uaehl) 15st 080°2S G8z°€8 0%747°89 VEL 89° 0CSao Igesd 
€0S°ST OL8°€OT O8é Zt Oct -Z0T O6T°ST 096° cOT LSS°¥t  O0¢G: dO | S€9sSh e007 cor eat 
970 6 695° LE 92676 667°SE LGL°8 VOT LE Zev. C8l°8t 689°OT 678° 8t "Ss ae 
687°0 ONE OTe ..0 Osc i 00S°0 007s 60S °0 02S 00S°0 007 *T = 
COGTe OTO*€8 COBec 008°T8 OTO"E OCs 73 COTY OC bays SHES 008 °T8 o3e 
as x as a as x as X as xX 
TRIOL Toajuo0) DITJaySeUTY TeNstTA oOTpny TensTA-OTpny oTpny uoTiaqTt1p 


eo ie  . — —  — ———————————————————————————E—EE——EE 
ee ee eeeSSSSSSsS=S Sc ———mrwa<_TwW—_ 


(CTAONV) LNAWLVANL OL YOIYd VINALTAOD XIS NO 
SdNOUD INAWLVAUL TIV Od SNOILVIAYG CYVANVLS (NV SNVGW 


A WIadvi 


Se |* ; 
= — v alae a a 
Ga - 
sun reer au7 a ae BHOITAT Twa “aA 
7 















a 
2 a iA CHARM. 


‘@ vous) TZEVTABAT OT HOTAT ATHATIAD xe Ko : 








oOh. fOr 


- 


Ose. a3 





Ww 
14 

* 
we 
Zs ~ 
va] 
i 

« 
— 
i“ 
¢ 

’ 
Loam | 
' 

rc 
“ 
foe 
call | 


DZ 
TABLE VI 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS ON AGE 


a a a a ee 








Audio Audio- Audio-Visual- Control 
Visual Kinesthetic 
Audio 1.000 
Audio-Visual OFZOL 1.000 
Audio-Visual-Kinesthetic 0.142 0.9983 1.000 
Control 1.000 0.201 Onl42Z 1.000 
TABLE VII 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS ON SEX 











Audio Audio- Audio-Visual- Control 
Visual Kinesthetic 
Audio 1.000 
Audio-Visual 0.863 1.000 
Audio- Visual-Kinesthetic 1.000 0.863 1.000 


Control 0.863 0.401 0.863 1.000 
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TABLE VIII 
PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS ON S.E.S. 


soe Se ee a ie ee ee oe ee ee ee ee ee eee 
eee 








Audio Audio- Audio-Visual- Control 
Visual Kinesthetic 
Audio 1.000 
Audio-Visual 1.000 1.000 
Audio-Visual-Kinesthetic 0.943 0.947 1.000 
Control 0.673 0.682 0.943 1.000 
TABLE IX 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS ON I.Q. 








Audio Audio- Audio-Visual- Control 
Visual Kinesthetic 
Audio 1.000 
Audio-Visual 0.997 1.000 
Audio-Visual-Kinesthetic 0.998 1.000 1.000 


Control 0.873 0.770 0.788 1.000 
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No significant differences were found between the four groups on 
either Task I or Task II pre-test raw scores. Raw scores were computed by 
subtracting the number of cycles per second of the pitch sung by the 
student from the number of cycles per second of the pitch sung by the 
investigator. For pre-test Task I, the mean score for the total group 
was 61.520 cycles per second and the standard deviation was 72.863. 
The means ranged from 56.040 cycles per second for the control group to 
68.440 cycles per second for the audio-visual group. The audio-visual 
group had the largest standard deviation (83.285) and the control group 
had the smallest standard deviation (70.935) as well as the smallest mean 
score (see Table V). It should also be noted that a smaller score denotes 


a more accurate response. 


The mean for the total group on pre-test Task II was 61.220 
cycles per second and the standard deviation was 67.555. The audio- 
visual-kinesthetic group had the smallest mean score 53.800 cycles per 
second. The largest mean score was that of the audio-visual group, 

73.360 cycles per second. The smallest standard deviation, however, was 
56.042 for the control group as compared with a large 81.734 for the audio- 
visual group. The ordered means showed audio-visual, audio, audio-visual- 
kinesthetic and control for Pre-test I;and audio-visual, audio, control 


and audio-visual-kinesthetic for Pre-test II. 


The large standard deviations registered by all groups are some 
indication of the inconsistency and randomness of the subjects' responses. 
However, the means of all groups on both tasks were very close and no 
significant differences were found between the groups on these pre-test 


scores (see Tables IV, X, XI ). 
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TABLE X 
PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS ON PRE-TEST I 





ee ee ee 





Audio Audio- Audio-Visual- Control 
Visual Kinesthetic 
Audio 1.000 
Audio-Visual 0.998 1.000 
Audio-Visual-Kinesthetic 0.988 0.961 1.000 
Control 0.983 0.950 1.000 1.000 
TABLE XI 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS ON PRE-TEST II 


Audio Audio- Audio-Visual- Control 
Visual Kinesthetic 


Audio 1.000 
Audio-Visual 0.969 1.000 
Audio-Visual-Kinesthetic 0.968 0.796 1.000 


Control Org/E 0.803 1.000 1.000 
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56 
In summary, none of the treatment groups were found to differ 
Significantly from one another on any of the following criteria: age, sex, 


I.Q., S.E.S. and pre-test scores, and therefore the groups were considered 


to be homogenous prior to treatment. 


Further results will be dealt with under the headings of the 


various questions to which they are related. 


Analysis of the Results in Terms of the Questions Arising From the 
Hypothesis 


The results which have a direct bearing on the questions asked 
in Chapter I will be discussed in this section. This will be followed by 
a general discussion of the results as they pertain to the overall 


hypothesis. 


Question 1. Is there a significant difference in scores in 
Task I between the pre-test and the post-test in: 

(a) the audio group 

(b) the audio-visual group 

(c) the audio-visual-kinesthetic group 


(d) the control group? 


A one-way analysis of variance program with a correlated t-test 
(AN@V12) revealed a significant difference between the pre-test and post- 
test scores within each group on Task I (see Tables XII to XVI). The 
difference between the pre-test and the post-test scores was significant 
at the 0.001 level for the audio group, the 0.002 level for the audio- 
visual group, the 0.001 level for the audio-visual-kinesthetic group 


and the 0.025 level for the control group. 











J 
/~ : 
t 7 , 
sal , 7 ™~ 
‘ 7 ie ; O ee 
‘ . rv ss a ‘ the . t i+ 2 a sto + 
~s2%)b oF bnund praw aquoTtg. 2temIass7 ots SC “ 
a b ' 


- f " ‘a -— ~ LiAy 7 i ‘ 


edz gyateyorl? Ene , 2s yoo8 sentensy Aen «Bat al 


ySbl2n0% J pea’ pe I ; 
inetd oF Tehsg ninagemne 
i 
; stiw rb. 8 tiw et fvess zeadzavi 
1 
5 Yi ie nioidw a4 a : bes 
a it ot soytuead edi 
' 
h 
t _ me , ib y sv5 an: ty ealvast efit 
} } r La ¥ 
heaton | A ! mi Bseeuvselbh e6 lite 
a + es! Jes ons 6 Pact: an, 
3 ? SAM E Im Bi .: io teese 
ee - — —- 
C ¢ at) & . 


JUOLR Q,DRE sri (a) 


ta J ly-olhts off 
}} 4 haeri £ { tal a> ua fal ; 7) (s) 
, = : 7 nol 4 f 4. 
j i Osi. Bf (ft 
® 


7, 4$@b949. bots ls To> s dijiv maagorg ssnetisy io aleylens > heli ta Xb wie 
2. ore ; meek, 

7 : a 7 , we 
~Jony br yasd-53q eit .csavsed arene St3ib aman Lanta S ee +L VOM 





_ 


a “o= 
_ 
¥ dest, ta, nites’ dows abittw aegis 
- - 5 
ey: 194g aiid naa hee asc 


eh Stent 
is 





si pat ,O7 idee sal azgt elie 
ayid ore 


7 


’ 


= 


Neen 000 00000080 


Z8E°9% TSL*61T 694° 72 088°ST 7SS°S9 09L°€€ LLS* 82 007° 6Z IT T1804 
080°SS OZL°OTT 694° 92T 088° OTT 8ZT° 6ST 008° TYT EL8° YET O9T"S8ZT II‘I 24d 
91S *IZ 078° 97 078° YT 089°8 784° VE 09L°6T LCee Ge Ov” ST Ti 3504 
£747" 67 072 °8Z 0479°OT 007 °2 968° TE 000° ¥T 918° 4T O9L°€T I 380d 
270° 9S 080°4S €06°8S 008°€S yEL°TS o9e "eZ {Se°oL 079°€9 II 24d 
S€6°0L 0470°9S 784°EL 080°LS G8Z°€8 0447°89 YET°89 075° 79 I e144 
as ve as = as x as x 

ined ah ee ee Ne ee 

Toi13U09 oF 94} SOUTY-TeENSTA-OTpny TensTA-OTpny oTpny uoT1eITI9 


mney ee es EEE 
TT 


(ZIAONV) SLSAL-LSOd ANV SLSHL-dad AHL NO SdhOdd TIV 
MOd SNOILVIASG CYVANVLS CGNV SNVAN 


TIX W1dvL 


im ’ 
fu 3 
al) | 
‘ . 
‘ C 
hou, — 
bs fey 
a ‘Oo 
- ‘oe 
a 
cc 
c r 
@ G 
° 
F 
of 
{ 
* 
~ rf 
= “wt 
+ 
+ | 
re 4 
m 
7 “ 


.> 
, 


“exe 


sy * ar 
i 


o 
aA* 









13) 










: 
4) 
a= | Ba 
' . Ne 7 if 
ae | = 
| —) > # 

aQ 


L2 


} i | wmf co 
¥ . ~~ 
) oe t ba a) 
ing i. 
] 14 yo 
; Qo _ 
| H J 4 
‘ _ 
ae 
se 
baw I} ~ [ 
ms a 


A> ei 
p- Rar 
a h 
2 - 
VUDY 









. 

A thw 

+ tebe 
as 
. 


2 


‘ CHO ib 


vir 


58 


000°T 68S°0 T00°O T00°O 000°0 000°0 II 380g 
000°T T00°O T00°0O 000°0 000°0 I 380g 
000°T 706 °0 600°0 000°0 II 94d 
000°T £00°0 000°0 I o4d 
000°T T00°0O Il 3eisea 
000°T II 3% I 4d 
II 380d I 3s0qg II 94d I e4dg II ¥ I 380d 11 4 i e4d 


nS ES OES EEE ee eee 
a 


dnOwS OIGNV AHL NIHLIM SNVAW LSAL-1SOd ANV LSAL-Fud 
NdAMLAG SHONAMHAAIG YO S,L dO SAILITIAVdOdd 


ITIX WIdVL 





000+. 


600.1 £0¢.0 eD0-0 000.0 


= 

— * . 

Zz 7 700.0 
~ 


ee 060.1 100.0 100.0 p00.0 000.6: 


tier - BBE.O 100.0 100.0 900.0 - 000.0. 





59 


ee 
OO 


000°T ¢T0°0 c00°0 700°0 c70°0 T00°0 II 380d 

000°T T00°0O c00°0 OT0°O 000°0 I 380d 

000°T 607°0 TE0*0 000°0 II 24d 

000°T TSO0°O 000°0 I 24d 

000°T c00°0 II 8 I 380d 

000°T Il; 3¥ 1) 23a 

ee 
II 380d I 380d II 24d I ed ily 3) Gased Ti) .3e ly eta 


ees SS 
sss O@4OW@WLWOS 


dNOWD IVNSIA-OIGNV AHL NIHLIM SNVAW LSHL-LSOd GNV LSaL-ddd 
NAAMLAG SHONAMAAATIG YOd S,L 40 SAILITIAVAONd 


AIX WI1dVL 


all ts 
= 


asowanata14 ta 90" 


—- - : _ -Te69 Gua 12eT-a94 
qW0fe SA uaTv ory iA BRT. WINTIW BHAGM TRIT-Tz09 & wa TZ : 





60 


ea ee 
— ee ee SS—voa—a—a—O0@oeoao—ww— “ws —sS_C—C — 


000°T gge"0 T00°0 Z00°0 €00°0 000°0 II 380g 

000°T 000°0 T00°0 600°0 000°0 I 3804 

000°T 7Z9°0 €00°0 T00°0 II 244 

000°T 700°0 000°0 I 244 

000°T T00°0 II 9 I 3804 

000°T II ¥ I 244 

peepee ee ee a a eee 
II 1804 I 380g II 224 I 24g Tito ele S04 a II ¥ I 22d 








dNOWD JILFHLSANIN-TVASIA-OIGNV AHL NIHLIM SNVON LSHL-LSOd ANV LSdL-add 
NHAMLEG SHONAMHAAIC WO S,L dO SHILIILAVdOdd 


AX aTEVL 


: 7 


- 7 a a 7 4 : x 7 

3 a 5 a oe 
LE LCS OG NE ERE =< 
- . _ 7 7 ' _— — a _ : 


7 5 
1 


y~ ; a" P ae | 3 - — “~, . - - : Boss =e pe 
WORD BITS TeETS-JAUATY-OLGUA 289T KIHTIW SHARM TeZT-T209 fea TegT- 





61 


000°T 7900 600°0 7720°0 000°0 T00°0 II 380d 

000°T 7¢20°0 ¢c0°0 000°0 T00°O I 380g 

000°T 96L°0 L£20°0 T00°0 II 24d 

000°T 6c0°0 000°0 I e4d 

000°T Gro.) II ¥ I 380d 

000°T Lie ted 

Poe ee eS ee ey) 8 eS eee 
II 380d I 380d II 4d I e4d II 8 I 380d pl NE esd 


eee OS — —— eee 
ooo e000 0O0OO0o0=>=S=S=0000 080 WW 


dnow) IOMLNOD AHL NIHLIM SNVAW LSHL-LSOd ANV LSdL-ddd 
NSGMLEG SHONAAAAAIC YOA S,L dO SHILITIGVdOdd 


IAX ATEVL 





00040 


000.6 





62 
Question 2. Is there a significant difference in scores on Task 
II between the pre-test and post-test in: 
(a) the audio group 
(b) the audio-visual group 
(c) the audio-visual-kinesthetic group 


(d) the control group? 


The difference between the pre-test and post-test scores on 
Task II was significant at the 0.001 level for the audio group and the 
audio-visual-kinesthetic group. The level of significance for the audio- 


visual group was 0.002, and for the control group 0.009 (see Tables 


XBR toRX VI): 


Question 3. Is there a significant difference in scores on 
Tasks I and II combined between the pre-test and the post-test in: 

(a) the audio group 

(b) the audio-visual group 

(c) the audio-visual-kinesthetic group 


(d) the control group ? 


The difference between the pre-test and post-test scores on 
Tasks I and II combined was significant at the 0.001 level for the audio 
group, the 0.002 level for the audio-visual group, the 0.001 level for 
the audio-visual-kinesthetic group and the 0.012 level for the control 
group. Although the level for the control group was not as significant as 
that of the others, these results can be interpreted as noting substantial 


gains in pitch accuracy within all groups (see Tables XII through XVI). 


Question 4. Are there significant differences among treatment 
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63 
groups on each of the following criteria: scores on the differences 
between the pre-test and the post-test in Task I, scores on the difference 
between the pre-test and the post-test on Task Tis. 

(a) holding I.Q. constant 
(b) holding S.E.S. constant 
(c) holding age constant 


(d) holding sex constant? 


A one-way analysis of covariance (ANCV1@) was run on the data 
holding age, sex, socio-economic status and I.Q. constant. It was found 
that the adjusted gain scores followed the trend of the original gain 
scores. In no case did the I.Q., S.E.S., age or sex scores change the 
significance or insignificance of the difference between groups. For 
instance, the mean I.Q.'s of the four groups were found to be not 
significantly different (p = 0.686). Gain Scores Task II were found to 
be significantly different (p = 0.010). However, the adjusted gain scores 
were still found to be significantly different (p = 0.028), (see Tables IV, 


AVE Bee XV ida, XIX, XX and XXII). 


Question 5. Are there significant differences among the treat-— 
ment groups on: 

(a) pitch accuracy gain score on Task I 

(b) pitch accuracy gain score on Task II 


(c) pitch accuracy gain score on Tasks I and II combined? 


It is necessary to begin by discussing the post-test scores and 
their relation to one another before discussing the gain scores which 
were derived on the basis of the difference between scores on the pre- 


tests and those on the post-tests. The post-test Task I mean score for the 
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total group was 15.800 cycles per second with a standard deviation of 
247/95. * The audio-visual-kinesthetic group had the smallest mean score 
(7.200 cycles per second) and the smallest standard deviation (10.859) 
for post-test Task I. The control group had the largest mean score 
(28.240 cycles per second) and the second largest standard deviation 
(30.055). The largest standard deviation was that of the audio-visual 


group at 32.554 (see Tables XXI and XXII). 


On the post-test Task II, a similar situation occured, as 
Table XXII reveals. The audio-visual-kinesthetic group. had the bee 
mean score (8.680 cycles per second) and the smallest standard deviation 
5.146) - The control group had a mean score of 26.840 cycles per second 
and a standard deviation of 35.193 for the largest scores in both 
categories. The total group mean score was 17.680 cycles per second and 


the total group standard deviation was 24.220. 


Both the Task I and the Task II post-test mean scores and standard 
deviations pointed to a difference between the audio and the audio- 
visual, the audio and the audio-visual-kinesthetic and the audio-visual and 
control groups, but these differences were not significant. The audio and 
audio-visual groups were close in scores while the audio-visual-kinesthetic 


and control groups were more widely separated. 


The difference between the audio-visual-kinesthetic and control 
group on the Post-test Task I raw scores was found to be significant at 
the 0.021 (see Table XXIII), The difference between these same two 
groups on Post-test Task II was significant at the 0.070 level. (Scheffé 
accepts the 0.10 level of significance , see Table XXIV). The means 


on both the Task I and Task II post-tests scores arranged the four groups, 
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going from largest to smallest scores, in the following order: 
Gpec el eS Orecontrol , audio-visual, audio and audio-visual-kinesthetic. 
This compares with an ordering 2, 1, 3, 4 or audio-visual, audio, audio- 
visual-kinesthetic and control on pre-test Task I and an ordering of 


2, 1, 4, 3 or audio-visual, audio, control, audio-visual-kinesthetic on 


pre-test Task II. 


As mentioned before,the AN@V15 (one-way analysis of variance) 
showed no S Pal iicene differences between the four groups on the pre- 
test scores but obvious differences on the post-test scores. In nereiruier 
there was a significant difference between the audio-visual-kinesthetic 
group and the control group on both Task I and Task II, indicating that 
the pitch accuracy of the audio-visual-kinesthetic group had improved far 
more than that of the control group. Further, more refined comparisons 
between these four groups were sought by computing and comparing gain scores 


for each group. 


Three gain scores were computed by subtracting post-test from 
pre-test scores on (a) Task I, (b) Task II,and (c) Tasks I and 
II combined. These scores were converted into inverse ratio gain scores 
by dividing each of them into one, according to the formula x = L/y,-¥4 : 
This particular formula weighs more heavily each score as it approaches 
zero. The rationale for using this approach or method of computation will 


now be outlined: 


Most, if not all, out of tune singers made sounds which were lower 
rather than higher than the model pitch. The sequence of learning involved, 
first of all, going from a lower pitch to a higher pitch, not gradually or 


step by step but all at once. Then the subjects zeroed in on one particular 
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13 
pitch. It was found that low sounds were quite often guesses. High sounds 
indicated a grasp of the problem and a large step toward solving it. 

Sounds on or near those of the model pitch indicated a concentrated effort, 
not only to "sing high", but to sing a specific note. This last step 
seemed the most difficult to take. An analogy may be made with the 
increasing difficulty encountered in compressing the coils of a spring. 
Another reason for weighing scores more heavily as they approached zero 

was that a pitch that is as much as 10-15 cycles per second lower or higher 


than the model sounds accurate to most humans. 


A one-way analysis of variance (AN@V15) with appropriate data 
transformation cards was subsequently run in order to compute inverse 


ratio gain scores and compare the four groups on this criterion. 


The ordered means were the same for Gain Score I as for Post-test 
Task I. These indicated greater gains for the audio-visual-kinesthetic 
group than for the audio group, the audio-visual group and the control 
group in that order. However, the Scheffé test showed the differences 
between the groups to be more significant than an inspection of post-test 


scores on Task I would reveal (see Table XXV). 


The analysis of Gain Score II showed ordered means identical 
to those of Post-test Task II, Post-test Task I, and Gain Score I. The 


results of the Scheffé test are found in Table XXVI. 


The Total Gain Score or Gain Score III again showed ordered 
means identical to all those mentioned previously. The results of the 
Scheffé test showed a greater significant difference between the audio- 


visual-kinesthetic group and the control group. Moreover, the difference 
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TABLE XXV 
PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS ON GAIN SCORE I 


eee ee ee Se ee ee ee ee ee 


SOOO OOO EEE 


Audio Audio- Audio-Visual- Control 
Visual Kinesthetic 
ee ees)  MAVELA Fue ieee ie Te I CA ae 8 a 
Audio 1.000 
Audio-Visual 0.999 1.000 
Audio-Visual-Kinesthetic 0.301 0-261: 1.000 
Control OF352 0.406 0.005 1.000 
TABLE XXVI 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS ON GAIN SCORE II 











Audio Audio- Audio-Visual- Conmerol 
Visual Kinesthetic 
Audio 1.000 
Audio-visual 0.937 1.000 
Audio-visual-kinesthetic 0.467 0.176 1.000 


Control 0.379 0.739 0.013 1.000 
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between the audio-visual-kinesthetic group and the audio-visual group 


reached the significant level of 0.061 (see Table XXVII). 


TABLE XXVII 
PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON 


OF TREATMENT MEANS FOR GAIN SCORE III 








Audio Audio- Audio-Visual- Control 
Visual Kinesthetic 
Audio 1.000 
Audio-Visual 0.975 1.000 
Audio-Visual-Kinesthetic 0.161 0.061 1.000 
Control ONL 0.329 0.001 1.000 


Analysis of the Results in Terms of the Stated Hypothesis 


Hypotheses. There is no significant difference in pitch accuracy 
gain scores among the audio, the audio-visual, the audio-visual-kinesthetic 


and the control group. 


An examination of Tables XXV, XXVI and XXVII reveals a significant 
difference between the audio-visual-kinesthetic group and the control group 
on Gain Score Task I (p = 0.0045), Gain Score Task II (p = 0.0045) and the 
Total Gain Score (p = 0.0002). Table XXVII also shows a significant 
difference between the audio-visual-kinesthetic group and the audio- 


visual group for the Total Gain Score (p = 0.0613). Significant differences 
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were also found between the audio-visual-kinesthetic and control groups 


on Post-test I (p = 0.0271) and Post-test II (p = 0.0700). 


Ordered means on Post-test Task I, Post-test Task II, Gain 
Score I, Gain Score II and Gain Score III consistently ranked the audio- 
visual-kinesthetic group above the audio, the audio-visual group and the 
control group, in that order. The age, sex, soci-economic-status and I1.Q. 
of the subjects did not affect the significance of these results. 
Therefore, it can be said that the audio-visual-kinesthetic method of 
teaching tone-matching produced the biggest gains in pitch accuracy of 
all four groups and at a significantly different level from that of the 


control group. Consequently, the hypothesis must be rejected. 
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CHAPTER V 


SUMMARY, CONCLUSIONS, IMPLICATIONS 


AND SUGGESTIONS FOR FURTHER RESEARCH 
Summary 


The purpose of this study was to determine whether a relation- 
ship exists between the number of sense modalities appealed to in learning 
to sing one or a series of notes and any increase, as measured by a tonal 
test, in the pitch accuracy gained over a specified time. A review of the 
literature indicated that intersensory perception was possible and often 
facilitated learning. Several studies found that learning was facilitated 
by an audio-visual rather than a purely visual or purely auditory approach. 
One study, in the field of reading, found that "the efficiency of teaching 
techniques increased with the number of sense modalities used" (Collet 
1964, p. 1). Efficiency was defined as the amount learned per unit time 


as measured by a written test. 


It seemed that an intersensory approach to teaching would have 
particular relevance to the field of music but that its effects would 
have to be measured by a tonal test. An experiment was designed with 


this in mind. 


One hundred students were selected at random from six grade one 
classrooms in a primarily working class district of a Western Canadian 
city. After a pre-test, the students were divided into four groups 
matched on the basis of the scores of this test. No significant differences 
were found between these groups on the pre-test scores, age, sex, I.Q. or 


socio-economic status. Three groups were given varying treatments while 
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the fourth served as a control group. During May 1970, Group I was taught 
pitch matching using an audio method, Group II an audio-visual method and 
Group III an audio-visual-kinesthetic method. These treatments were 
administered, ten minutes per day, for sixteen consecutive school days. 


At the end of this time all groups were given a post-test. 


Both the pre-test and the post-test included two tasks. Task I 
involved matching a single pitch while Task II involved matching a series 
of pitches. The accuracy of the subjects' responses was determined by 
taping these responses and feeding them through a 32 MHz timer-counter. 
Raw scores were obtained by subtracting the number of cycles per second of 
the pitches sung by the subject from that of the pitches sung by the 
investigator. Gain scores were later derived by using an inverse ratio 


procedure. 


Statistical analyses were run on all the data collected through 
the use of the I.B.M. 360-67 computer at the University of Alberta. A 
correlated t-test was used to study in-group differences while a one-way 
analysis of variance with a Scheffé test was used to determine between 


group differences holding age, sex, 1.Q. and socio-economic status constant. 
Conclusions 


The following conclusions were drawn on the basis of the 


hypothesis and questions tested and the data presented in Chapter IV. 


1. All the groups tested showed a significant difference in scores 
between the pre-tests and the post-tests. This supports the view, 
that, with help from their teachers, most children at this level can 


make substantial progress in learning to sing accurately. 
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19 
No significant differences were found between the audio and audio- 
visual and control groups. Since, with the exception of one classroom, 
all subjects in the study had had some experience with the Mary Helen 
Richards approach to music reading and all students, without 
exception,had had some form of musical classroom experiences, the lines 
of demarcation between these groups are somewhat artificial. However, 
on the post-test scores and on the gain scores the means always fell 
in the same order, placing the audio group ahead of the audio-visual 
group, but only slightly, and placing both of these groups ahead of 


the control group. 


The audio-visual-kinesthetic group was found to be consistently 
significantly different from the control group. In the case of the 
total gain score, the audio-visual-kinesthetic group was found to be 
significantly different from the audio-visual group as well. Neither 
age, sex, S.E.S. or I.Q. scores affected the significance or insig- 


nificance of the results. 


These results definitely show support for the theory of intersensory 
perception since the most substantial gains made in this auditory- 
vocal skill were made by the group which included an appeal to the 
kinesthetic sense modality in its method. However, the results do 

not lend support to increasing pitch accuracy by the simple addition 
to the auditory of an appeal to the visual sense modality. Kinesthesis 
seems to play a more decisive role in determining the efficiency of 
teaching pitch accuracy. This, of course, lends some support to (a) 
the stage theory of sensory-motor and cognitive development and (b) 


Kephart's ideas of motor primacy and sensory-motor matching. 
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Implications of the Findings 


The fact that all groups improved significantly between the 
pre-test and the post-test should encourage muSic educators to emphasize 
training for pitch accuracy at the first grade level and to expect positive 
results. An appeal to as many as three sense modalities at a time does 
not confuse, but in fact, helps a child to learn to sing accurately. 
Therefore, it seems profitable to introduce to the first grade such 
things as standard notation on large charts and other audio-visual aids 
to music learning. The importance of body movement, instrumental and 


rhythmic experiences is stressed. 


The study suggests that the kinesthetic rather than the auditory 
or visual aspects of Kodaly and the Richards approaches to music should 
be emphasized at the Grade One level. It also gives support to the Orff 
and Carabo-Cone methods of teaching music. Orff combines an appeal to 
rhythm with an instrumental means of expression in music. Carabo-Cone 
stresses a total personal involvement and perceptual bombardment in 


learning pitch accuracy, sight-reading and instrumental work. 


In general, this study recommends more active involvement of 
Grade I students in music learning, and a positive philosophical outlook 
on the part of the teacher that includes regarding music as a legitimate 


extension of the body as well as of the mind. 


Suggestions for Further Research 


1. In this study, the investigator taught all the classes. Each school 


had at least one sub-group of each of the four treatment groups. 
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This approach limited the size of the sample and opened the study to 
the possibility of between group contamination. However, to use a 
larger group had the disadvantage of adding a somewhat uncontrollable 
variable in the form of many different teachers. The homogeneity of 
the groups might have been affected if each school had only one group 
within it. A decision was made,then, in favour of homogeneity over 
size. It would be interesting to have a similar study done which 
would use large numbers of subjects and consequently teachers and 

a number of separate schools for each group. An added refinement — 
would be to do the testing in September with Grade One children, 
stipulating that no other classroom music be carried out with these 
subjects during the period necessary for testing and treatment. A 


comparison of the results of the two studies could then be made. 


A study might profitably be made of the effect of intersensory 
perception and appeals to various sense modalities on other aspects 


of music learning. 


Another study might be conducted comparing the effectiveness of a purely 
Orff method of music education with a strictly Richards method on 
various criteria such as pitch accuracy, rhythmic response, sight- 


reading, and instrumental and vocal phrasing. 


Finally, longitudinal studies on the effects of intersensory perception 
on various other aspects of music learning might prove enlightening 
from the point of view of developmental psychology and the work being 


done on sensory-motor primacy. 
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APPENDIX A 


LESSON V 


Subject: Music 

Topic of Lesson: Pitch Accuracy (Tone Matching) 

Objective: To teach children to match a phrase of two notes, the specific 
notes constituting a falling minor third. 

Preparation: Notation Charts of "Zipper Coat" and "sol-mi" Pitch fork. 
Xylophone (metal) 

Presentation of the Lesson: 

Content Method 

Song, Zipper Coat — Audio: 

Hi! ... How about singing Zipper Coat? 


Listen for the first note .... Ready, Begin ... 


Audio-Visual: 

Hi! ... How about singing Zipper Coat? 
Be sure and watch how the notes go up and down when 
you sing, especially at the end. Listen for the 


first note ... Ready, Begin ... 


Audio-Visual-Kinesthetic: 

Hi! ... How about singing Zipper Coat? 
... Be sure and watch how the notes go up and down, 
and at the end you can "zip up" yourselves. Listen 
for the first note ... Ready, Begin ... 
Falling Minor Third |} Audio 
Listen and echo what I sing (Individual) 


"Cuckoo" .... "Hee-Haw" ... "Tick-Tock" ... '"Yoo-hoo" 
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-+- Where are you?” ... "Hidine™ ... "Sol-mi" ... 
‘Sol-mi" ... How many different sounds are we singing? 
--. Right! Which one is the highest, the first sound 
or the second? ... Echo it again (Group). "Sol-mi" 
... Listen to the lower sound again "me" ... Just 


like opera singers "mi mi mi mi" ... "mi mi mi mi" 


-- Good! 


Audio-Visual 
Listen, watch and echo what I sing. 


(Individual). "Cuckoo" ... "Hee-Haw" ... "Tick Tock" 


EYoo=hoo” ... “Where are you'..... ‘Hidine’ ~.. 
"Sol-mi" ... "Sol-mi" ... How many different sounds 
are we singing? ... Right! Which one is highest 


the first or the second? Echo it again (Group) 
"Sol-mi'" ... Sing this one again (point) "mi" ... 


"“mi's'' one after another 


If we sing all of these 
(point) perhaps we-will sound like opera singers 


"nt mi mini «se mi miomh mio... .2Good: 


Audio-Visual-Kinesthetic 

Listen, watch and echo what I do and what 
I sing: ‘'Cuckoo" \.. “Hee-Haw 2.) ‘Tick—Tocki@2e- 
"Yoo-hoo" ... "Where are you" ... "Hiding"... Don't 
forget to use your hands to help you. "Sol-mi" . 
"Sol-mi'' ... How many different sounds are we singing? 
... Right! Which is the highest? ... Right! ... 


Echo this again (Group) "Sol-mi" ... Now we can be 
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opera singers: imiomi mii mi” .... “mi mis mi mi’... 


Good! 


Audio: 

Form two lines. You (2-4) people over 
here, the rest over here. Stay back to back. When 
I touch someone they will sing "sol-mi'" ... and someone 
in the other line can try to guess who is singing. 
Ready? ... Right! Now the other side gets a turn ... 
Right! ... (or) Afraid not! this side gets another 


turn. ... (until each child has a turn or time is up) 


Audio-Visual 


Same as Audio except children can watch 


charts while singing. 


Audio-Visual-Kinesthetic 


Same as Audio except children will be allowed 


to move their hands and/or bodies while singing. 
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APPENDIX B 


QUESTIONNAIRE (TEACHER'S) 


Please fill in the blanks: 


Oe: 


Il. 


School: 2. Teacher: 








Class: 4. Number of Students: 





Number of Minutes Devoted to Music Per Week: 
Names of Textbooks Used: 
ilk 
Zs 
She 
Do you use any special method (e.g. Orff, Kodaly) in teaching music? 


If so, what method do you use? 


Do you listen to the Provincial School Music Radio Broadcasts? 


If so what ones and when? 


Do you watch or have you watched any T.V. programs relating to music 


this year? If so what and when? 





Have you shown any filmstrips on music this year? If so, list 


them below: 








aT 


Have you shown any films on music this year? If so, list them 


below. 
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Do you have any music charts available to you? If so, which 


ones? 


Do you use them (a) often 
(b) sometimes 
(c) never 


What musical instruments are available for you? 


Do you use them (a) often 
(b) sometimes 


(c) never 





Additional Commenés: 
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